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(57)Abstract: 

PROBLEM TO BE SOLVED: To discriminate abnormal 
values due to the faults of the measurement means of an 
aligner from the those caused by external factors, when its 
measurement means for atmospheric pressure, etc., indicate 
abnormal values, by referring the abnormal- operation 
preventing means of the exposure apparatus to the 
measured results of a measurement object in other 
exposure apparatuses too, and by preventing the expo sure 
apparatus from operating in an abnormal state. 
SOLUTION: By checking the fluctuating amounts of 
atmospheric pressures measured in a short term, 
barometers 19A, 19B are so set as to deem them as being 
abnormal, when they exceed a fixed value. That is, when 
deciding this abnormality, by using the difference between 
the measured values by the two barometers 19A, 19B in a 
projective exposure apparatus and using the difference 
between the atmospheric pressure values measured in the 
present time and in the last time, whether the fluctuations 
of the measured values of the atmospheric pressure are 

caused by the faults of the barometers 19A, 19B themselves or by external factors is decided. 
Then, when the faults of the barometers 19A, 19B themselves, by substituting the atmospheric 
pressure value of another exposure apparatus for the one of this exposure apparatus in a fixed 
term or temporarily, the corrections of its focal, position and its magnification are performed to 
enable continuing of its processing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the aligner which sets to the aligner equipped with a measurement means measure about 
the predetermined measuring object in equipment, and an unusual operation prevention means prevent 
that equipment operates under an unusual state based on this measurement result, and is characterized by 
for the aforementioned unusual operation prevention means to be what prevents operation in the unusual 
state of the aforementioned equipment also with reference to the measurement result in other equipments 
about the aforementioned measuring object. 

[Claim 2] Both equipment besides the above is an aligner according to claim 1 characterized by being 
management equipment which manages the aligner contained in the aligner of the others which 
constitute the computer network, or its network. 

[Claim 3] The aforementioned unusual operation prevention means is an aligner according to claim 2 
characterized by being what refers to the newest measurement result about the aforementioned 
measuring object which the aforementioned management equipment acquires from the aligner contained 
in the aforementioned network by the own measurement means, and is held. 

[Claim 4] It is the aligner according to claim 3 characterized by being what performs amendment of the 
projection scale factor and focal position for [ in a position / atmospheric pressure is contained in the 
aforementioned measuring object, and / supply of the measurement result about the atmospheric 
pressure of the newest / equipment / management / aforementioned ] / the aforementioned unusual 
operation prevention means is received, and / exposure based on it. 

[Claim 5] The measurement result which receives the aforementioned supply is an aligner according to 
claim 4 characterized by taking into consideration **** between the aligners contained in the 
aforementioned network. 

[Claim 6] The aforementioned measurement means is an aligner according to claim 4 or 5 which 
measures atmospheric pressure, and is characterized by being what receives supply of the 
aforementioned measurement result as the alternative when it is what the aforementioned unusual 
operation prevention means has the unusual measurement result of the atmospheric pressure by the 
aforementioned measurement means, and the abnormality depends on the aforementioned measurement 
means. 

[Claim 7] An aligner given in any 1 term of the claims 2-6 characterized by having a transmitting means 
to transmit the measurement result about the aforementioned measuring object to the aforementioned 
management equipment. 

[Claim 8] The aforementioned transmitting means is an aligner according to claim 7 characterized by 
being what transmits including the number and measurement time of equipment on the occasion of 
transmission of the aforementioned measurement result. 

[Claim 9] An aligner given in any 1 term of the claims 1-8 characterized by containing vacuum ** for 
adsorbing atmospheric pressure, temperature, humidity, or an exposed substrate, and holding it at the 
time of exposure in the aforementioned measuring object. 

[Claim 10] The aforementioned unusual operation prevention means is an aligner given in any 1 term of 
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the claims 1-9 characterized by having a malfunction detection means to detect abnormalities based on 
the measurement result by the aforementioned measurement means. 

[Claim 1 1] The aforementioned measurement means is an aligner according to claim 10 characterized by 
being what either of the measurement means judges to be unusual when it is two measurement meanses 
to measure about the measuring object of the same kind and the aforementioned malfunction detection 
means exceeds the range of predetermined in the difference of the measured value by these 
measurement meanses. 

[Claim 12] The aforementioned malfunction detection means is an aligner according to claim 10 or 1 1 
characterized by being what judged that the aforementioned measurement means is unusual when the 
difference of this measurement result by the aforementioned measurement means and the last 
measurement result before a predetermined period is over the predetermined range. 
[Claim 13] The aforementioned unusual operation prevention means is an aligner given in any 1 term of 
the claims 10-12 characterized by being what performs the output or display of a warning to that effect 
or an error when the aforementioned malfunction detection means detects abnormalities. 
[Claim 14] The aforementioned malfunction detection means is an aligner given in any 1 term of the 
claims 10-13 characterized by being what detects the aforementioned abnormalities based on the 
measurement result about the measuring object by the aforementioned measurement means, and the 
measurement result about the aforementioned measuring object in other aligners of the same kind on the 
computer network to which equipment belongs, and the measuring object of the same kind. 
[Claim 15] The aligner of the aforementioned homotypic is installed in the same clean room, the 
aforementioned malfunction detection means The measurement result by the aforementioned 
measurement means in equipment, and the measuring object of the same kind in the aligner of the 
aforementioned homotypic, Or when the measurement result about the measuring object of the same 
kind in the environmental control equipment which controls the environment of the aforementioned 
clean room further shows an unusual change similarly, they are the abnormalities besides equipment. It 
is the aligner according to claim 14 characterized by being the thing in the interior of equipment judged, 
to be unusual when only the measurement result by the aforementioned measurement means in 
equipment shows an unusual change. 

[Claim 16] [ when / in / the interior of the aforementioned equipment / in the aforementioned 
malfunction detection means ] judging that it is unusual When the measurement result by two or more 
aforementioned measurement meanses about the different measuring object relevant to mutual [ in 
equipment ] shows an unusual change similarly It is the aligner according to claim 1 5 characterized by 
being what judged that the portion in the equipment related to those measurement meanses is unusual, 
and the measurement means is unusual when only the measurement result by one measurement means 
shows an unusual change. 

[Claim 17] It is the aligner system characterized by to provide a registration means the aforementioned 
management equipment receives the measurement value in a directions means to direct the measurement 
about the predetermined candidate for measurement to each aligner, and each aligner measured 
according to this in the aligner system equipped with the management equipment which manages the 
aligner and this which constitute the computer network, and register. 

[Claim 18] The aforementioned management equipment is an aligner system according to claim 17 
characterized by having a means to ask for **** of the measurement value between each projection 
aligner based on the measurement value of each registered aligner. 

[Claim 19} The aforementioned management equipment is an aligner system according to claim 17 or 18 
characterized by being what transmits the newest thing of the measurement values registered by the 
aforementioned registration means from each aligner according to this when there is an inquiry of the 
newest measurement value about the aforementioned candidate for measurement to the aligner. 
[Claim 20] The aforementioned management equipment is an aligner system according to claim 19 
characterized by being what extracts the newest aforementioned measurement value based on the 
information on the measurement time which is made to accompany the aforementioned measurement 
value and has been registered. 
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[Claim 21] The aforementioned management equipment is an aligner system according to claim 19 or 20 
characterized by being what transmits the measurement value in consideration of **** between each 
aligner obtained from the measurement value which has carried out [ aforementioned ] registration in 
case the aforementioned measurement value is transmitted. 

[Claim 22] It is the aligner system characterized by being what is equipped with a measurement means 
by which the aforementioned management equipment measures about the predetermined measuring 
object in the aligner system equipped with the management equipment which manages the aligner and 
this which constitute the computer network, and transmits the measurement result by this measurement 
means to each aligner through the aforementioned network. 

[Claim 23] The aforementioned management equipment is an aligner system according to claim 22 
characterized by the ability of whether the aforementioned transmission is performed by which method 
of these by always transmitting the aforementioned measurement result to each aligner as opposed to the 
aligner when there is an inquiry of the measurement result about the aforementioned measuring object 
from each aligner to set up. 

[Claim 24] The aforementioned aligner is an aligner system given in any 1 term of the claims 17-23 
characterized by being one aligner of the claims 1-16. 

[Claim 25] The device manufacture method characterized by to prevent operation in the unusual state of 
the aforementioned aligner also with reference to the measurement result in other aligner or other 
equipments about the aforementioned measuring object in the device manufacture method of 
manufacturing a device by exposing by the aforementioned aligner, preventing measuring about the 
predetermined measuring object in an aligner, and the aforementioned aligner operating under an 
unusual state based on this measurement result. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention measures about the predetermined 
measuring object in equipment, and equipment is related with the device manufacture method that the 
aligner system and these which have the aligner which prevented operating under an unusual state, and 
this can be used, based on this measurement result. 
[0002] 

[Description of the Prior Art] In recent years, according to the demand to high integration of 
semiconductor devices, such as IC and LSI, the high integration is gathering acceleration increasingly. 
The circuit pattern image of a mask (reticle) is formed on a sensitization substrate by the projection 
optical system, and various improvement for improvement in resolution is made also in the reduced type 
projection aligner (stepper) which exposes a sensitization substrate by the step-and-repeat method. 
[0003] the optical-character ability (an image formation scale factor and image formation performance) 
of the projection optical system which carries out reduction projection of the pattern on a reticle side on 
a wafer side is variously boiled by the environmental variation, for example, an allobar, and changes In 
the projection aligner as which the latest high resolution is requested, the error of the optical-character 
ability generated by change of atmospheric pressure serves as a big trouble, and it is important to amend 
and project the error of this optical-character ability. 

[0004] In order to solve this, it sets to JP,06-342755,A. The table on which a semiconductor wafer is 
laid, lighting optical system, and the reticle which has a desired imprint pattern, The projection optical 
system which consists of a lens group containing two or more lenses, and projects the aforementioned 
imprint pattern on one principal plane of the aforementioned semiconductor wafer, The scale- factor 
adjustment mechanism in which the projection scale factor of the aforementioned imprint pattern to the 
aforementioned semiconductor wafer is adjusted by moving the aforementioned lens by the side of the 
aforementioned reticle or the aforementioned reticle in the aforementioned projection optical system, It 
is the reduction projection exposure method using the reduction projection aligner which has the focal 
justification mechanism in which the focal position to the aforementioned semiconductor wafer of the 
aforementioned projection optical system is adjusted. According to the 1st phase of detecting change of 
atmospheric pressure or the environmental atmospheric pressure of the aforementioned reduction 
projection aligner, and the focal justification mechanism in which the distance of the aforementioned 
projection optical system and the aforementioned table is relatively changed according to change of the 
aforementioned atmospheric pressure or environmental atmospheric pressure The 2nd phase of 
performing operation of adjusting the focal position to the aforementioned semiconductor wafer of the 
aforementioned projection optical system independently of adjustment operation of the aforementioned 
projection scale factor by the aforementioned scale- factor adjustment mechanism, The projection 
exposure method characterized by the bird clapper from the 3rd phase which imprints the 
aforementioned imprint pattern of the aforementioned reticle to the aforementioned semiconductor 
wafer is proposed. 
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[0005] Moreover, it sets to JP,08-305034,A. In the equipment which projects the pattern of the 1st body 
on the 2nd body by the projection optical system An atmospheric pressure detection means to detect 
change of the atmospheric pressure relevant to the aforementioned projection optical system, and a 
wavelength change means to change the wavelength of the light used for projection of the pattern of the 
1st body of the above, change of the relative index of refraction of the ** material of the aforementioned 
projection optical system undergo the output of the aforementioned atmospheric pressure detection 
means, and according to change of the aforementioned atmospheric pressure — an amendment — the 
projection exposure method characterized by having a wavelength change means to change the 
wavelength of the light used for projection of the pattern of the 1st body of the above like is proposed 
By these methods, it can amend good by using the atmospheric pressure measurement means and the 
adjustment mechanism which an everyday atmospheric pressure change and change of the optical- 
character ability corresponding to the atmospheric pressure of an installation were set up appropriately, 
in case the pattern on a reticle side is projected on a wafer side by the projection optical system, and the 
manufacture method of a device using the projection aligner and it from which high optical-character 
ability is obtained easily can be attained, 
[0006] 

[Problem(s) to be Solved by the Invention] However, by factors, such as an electric noise, an 
atmospheric pressure measurement means to offer the information which serves as a basis when 
deciding the amount of amendments malfunctions, and sometimes measures outlying observation rarely. 
It is not noticed, but if a projection aligner amends a focal position and a projection scale factor using a 
focus control mechanism or a scale-factor adjustment mechanism based on the outlying observation 
which the atmospheric pressure measurement means measured, the problem that the pattern imprinted to 
the semiconductor wafer will be poor will occur. Moreover, since a semiconductor aligner is very 
complicated and precise equipment, when exposing a semiconductor, it needs to maintain environment, 
such as temperature in equipment, and humidity, within fixed limits besides atmospheric pressure. Then, 
although it has judged that a certain abnormalities occurred to equipment when those environmental 
values become uniformly out of range conventionally, environmental values, such as atmospheric 
pressure and temperature, are not necessarily failures of the equipment concerned, though the weather, 
clean room environment, etc. may receive the environmental influence besides equipment and become 
outlying observation. In this case, it is difficult to make being based on change of the environment 
besides equipment judgment whether to be unusual or not in the present condition. 
[0007] In order it prevents operation of the equipment in an unusual state to the 1st in an aligner, an 
aligner system, and the device manufacture method in view of the trouble of the above-mentioned 
conventional technology, the purpose of this invention is to distinguish the case where it is what the 
outlying observation depends on failure of a measurement means, and enable it to distinguish the case 
where it is failure of other portions of equipment further, when measurement meanses, such as 
atmospheric pressure, showed outlying observation. It is in enabling it to continue device manufacture, 
without 2nd stopping operation of equipment, even when outlying observation is what is depended on 
failure of a measurement means. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose the aligner of this invention In the 
aligner equipped with a measurement means to measure about the predetermined measuring object in 
equipment, and an unusual operation prevention means to prevent that equipment operates under an 
unusual state based on this measurement result The aforementioned unusual operation prevention means 
is characterized by being what prevents operation in the unusual state of the aforementioned equipment 
also with reference to the measurement result in other equipments about the aforementioned measuring 
object. In this composition, when a measurement means shows unusual measured value, the cause is 
judged also with reference to the measurement result in other equipments, and continuation of operation 
under an unusual state is prevented based on this result. Therefore, that to which outlying observation 
originates in equipment itself, the thing to depend on the cause besides equipment is judged 
appropriately, and when outlying observation is caused unusually [ the measurement means of 
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equipment ], correspondence suitable [ of continuing operation as an alternative value using the 
measurement result in other equipments ] is made. 

[0009] Moreover, in the aligner system equipped with the management equipment which manages the 
aligner and this from which the aligner system of this invention constitutes the computer network, the 
aforementioned management equipment is characterized by to provide a directions means to direct the 
measurement about the predetermined candidate for measurement to each aligner, and a registration 
means receive and register the measurement value in each aligner measured according to this. In this 
composition, management equipment acquires from each aligner and the registered measurement value 
is used with a various form. For example, when the measurement value about the predetermined 
candidate for measurement in a certain aligner is unusual, the registered newest measurement value is 
supplied to the aligner as the alternative value. Or based on the registered measured value, it is judged 
exactly whether it is that to which the unusual measurement value about the predetermined candidate for 
measurement in a certain aligner originates in the equipment. 

[0010] Moreover, another aligner system of this invention is characterized by the aforementioned 
management equipment being what is equipped with a measurement means to measure about the 
predetermined measuring object, and transmits the measurement result by this measurement means to 
each aligner through the aforementioned network in the aligner system equipped with the management 
equipment which manages the aligner and this which constitute the computer network. In this 
composition, when the measurement value about the predetermined candidate for measurement in a 
certain aligner is unusual, the newest measurement value measured in management equipment as the 
alternative value is supplied to the aligner, and, thereby, the aligner continues operation. 
[001 1] Moreover, the device manufacture method of this invention measures about the predetermined 
measuring object in an aligner, and it is characterized by to prevent operation in the unusual state of the 
aforementioned aligner also with reference to the measurement result in other aligner or other 
equipments about the aforementioned measuring object in the device manufacture method of 
manufacturing a device, by exposing by the aforementioned aligner, preventing that the aforementioned 
aligner operates under an unusual state based on this measurement result. Also in this composition, like 
the aligner of this invention, that to which outlying observation originates in equipment itself, the thing 
to depend on the cause besides equipment is judged appropriately, and when outlying observation is 
caused unusually [ the measurement means of equipment ], correspondence suitable [ of continuing 
operation as an alternative value using the measurement result in other equipments ] is made. 
[0012] 

[Embodiments of the Invention] In the desirable operation form in the aligner of this invention, both 
equipment besides the above is management equipment which manages the aligner contained in the 
aligner of the others which constitute the computer network, or its network, and refer to the newest 
measurement result about the aforementioned measuring object which management equipment acquires 
from the aligner contained in the aforementioned network by the own measurement means, and is held 
for an unusual operation prevention means. Atmospheric pressure is contained in the measuring object, 
and an unusual operation prevention means receives supply of the measurement result about the newest 
atmospheric pressure from management equipment, and performs amendment of the projection scale 
factor for exposure, and a focal position based on it. **** between the aligners in which the 
measurement result which receives supply in that case is included in a network is taken into 
consideration. A measurement means measures atmospheric pressure, the unusual operation prevention 
means has the unusual measurement result of the atmospheric pressure, and when it is what the 
abnormality depends on a measurement means, it receives supply of the aforementioned measurement 
result as an alternative value of the unusual measurement result. Moreover, it has a transmitting means 
to transmit the measurement result about the measuring object to management equipment, and this 
transmitting means transmits on the occasion of transmission of a measurement result including the 
number and measurement time of equipment. Vacuum ** for adsorbing others, temperature, humidity, 
or an exposed substrate, and holding it at the time of exposure, is contained in the measuring object. 
[ atmospheric pressure / aforementioned ] 
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[0013] Furthermore, an unusual operation prevention means is equipped with a malfunction detection 
means to detect abnormalities based on the measurement result by the measurement means. This 
malfunction detection means judges that either of the measurement means is unusual, when the 
difference of the measured value by two measurement meanses to measure about the measuring object 
of the same kind exceeds the predetermined range. Furthermore, when the difference of this 
measurement result by these measurement means and the last measurement result before a 
predetermined period is over the predetermined range, it is judged that those measurement meanses are 
unusual. An unusual operation prevention means performs the output or display of a warning to that 
effect or an error, when a malfunction detection means detects abnormalities. 
[0014] Or a malfunction detection means detects the aforementioned abnormalities based on the 
measurement result about the measuring object of the same kind in other aligners of the same kind on 
the computer network to which the measurement result about the measuring object by the measurement 
means and equipment belong. These aligners of the same kind are installed in the same clean room, a 
malfunction detection means The measurement result by the measurement means in equipment, and the 
measuring object of the same kind in other aligners of the same kind, Or when the measurement result 
about the measuring object of the same kind in the environmental control equipment which controls the 
environment of the aforementioned clean room further shows an unusual change similarly, they are the 
abnormalities besides equipment. When only the measurement result by the measurement means in 
equipment shows an unusual change, it is judged that they are the abnormalities in the interior of 
equipment. It judges that its portion in the equipment related to those measurement meanses is unusual 
when judging that it is unusual and the measurement result by two or more measurement meanses about 
the different measuring object relevant to mutual [ in equipment ] shows an unusual change similarly in 
the interior of equipment, and the measurement means of a malfunction-detection means is unusual 
when change only with the unusual measurement result by one measurement means is shown. 
[0015] In the desirable operation form in the aligner system of this invention, management equipment 
has a means to ask for **** of the measurement value between each projection aligner based on the 
measurement value of each registered aligner. Moreover, from each aligner, management equipment 
transmits the newest thing of the measurement values registered by the registration means according to , 
this to the aligner, when there is an inquiry of the newest measurement value about the candidate for 
measurement. Based on the information on the measurement time which is made to accompany a 
measurement value and has been registered, the newest measurement value is extracted in that case. And 
the measurement value in consideration of **** between each aligner obtained from the registered 
measurement value is transmitted. Moreover, in the desirable operation form in another aligner system 
of this invention, when there is an inquiry of the measurement result about the measuring object from 
each aligner, as opposed to the aligner, whether a measurement result is transmitted and it transmits by 
which method of these can always set up management equipment to each aligner. 
[0016] 

[Example] [Example 1] drawing 1 is the important section schematic diagram of the projection aligner 
concerning the 1st example of this invention. The reticle on which, as for 1, the circuit pattern was 
drawn in this drawing, the reticle chuck to which 2 carries out adsorption maintenance of the reticle 1, 
The reticle driving gear which attached 3 in the reticle chuck 2, the reticle stage to which 4 supports the 
reticle driving gear 3, The projection lens system (projection optical system) of a reduced type [ 5 ], the 
field lens of a partial lens system with which 6 A and 6B constitute the projection lens system 5 
respectively, The lens system which consists of the single ** material from which 7 constitutes a part of 
projection lens system 5, The lens driving gear which 8 makes move field lens 6A in the optical-axis AX 
direction of the projection lens system 5, The wafer with which, as for 9, sensitization agents, such as a 
resist, were applied, the wafer chuck to which 10 carries out adsorption maintenance of the wafer 9, The 
wafer driving gear which attached 1 1 in the wafer chuck 10, and 12 are wafer stages movable in the field 
which supports the wafer driving gear 1 1 and intersects perpendicularly with the optical axis AX of the 
projection lens system 5. 

[0017] The reticle driving gear 3 and the wafer driving gear 11 consist of a piezoelectric device etc., 
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make the variation rate of the reticle chuck 2 carry out in the optical-axis AX direction of the projection 
lens system 5 with the reticle driving gear 3, respectively, move a reticle 1 in the optical-axis AX 
direction, make the variation rate of the wafer chuck 1 0 carry out in the optical-axis AX direction of the 
projection lens system 5 with the wafer driving gear 1 1, and move a wafer 9 in the optical-axis AX 
direction. The lens driving gear 8 moves field lens 6 A in the optical-axis AX direction of the projection 
lens system 5 using pneumatic pressure, a piezoelectric device, etc. As concrete structure of the lens 
driving gear 8, what is indicated by JP,62-32613,A etc. is applicable. 

[0018] The drive of the reticle chuck 2 by the reticle driving gear 3 is performed based on the signal 
from the reticle drive control system 13, and the position of the optical-axis AX direction of a reticle 1 is 
detected by the reticle position transducer 15 at this time. Moreover, the drive of field lens 6 A by the 
lens driving gear 8 is similarly performed based on the signal from the lens drive control system 16, and 
the position of the optical-axis AX direction of field lens 6A is detected by the lens position transducer 
17 at this time. The reticle position transducer 15 and the lens position transducer 17 can consist of 
various kinds of position transducers, such as an optical encoder. 

[0019] The drive of the wafer chuck 10 by the wafer driving gear 1 1 is performed based on the signal 
from the wafer drive control system 14, and the position of the optical-axis AX direction of a wafer 9 
(front face) is detected by the focal detector 18 at this time. The focal detector 18 has been used from the 
former by this kind of projection aligner, for example, consists of an air sensor and an optical sensor. 
Each signal from the reticle position transducer 15, the lens position transducer 17, and the focal 
position transducer 18 is inputted into a microprocessor 23. 

[0020] In order to form a humidity sensor 21 in the atmospheric pressure sensors (atmospheric pressure 
measurement means) 19A and 19B and temperature sensor 20 row in order to detect change of the 
atmospheric pressure around the projection lens system 5, atmospheric temperature, and temperature, 
and to detect the temperature change by the optical absorption of the projection lens system 5, the lens 
temperature sensor 22 is formed, and the signal from these various sensors 19A, 19B, 20-22 is also 
inputted into a microprocessor 23. The reticle drive control system 13, the lens drive control system 16, 
and the wafer drive control system 14 are controlled by the microprocessor 23. Each elements 13-17 
constitute some driving means among more than. 

[0021] 24 is an illumination system which illuminates the circuit pattern of a reticle 1 with a uniform 
illuminance. The illumination system 24 possesses the RrF excimer laser which emits a laser beam with 
an oscillation wavelength of lambda= 248. 4nm as the light source for exposure. The laser beam from an 
illumination system 24 will be turned on a wafer 9 through a reticle 1 and the projection lens system 5, 
and reduction projection of the circuit pattern image of a reticle 1 will be carried out on a wafer 9. 
[0022] An illumination system 24 is equipped with the laser light source 27 which emits the flux of light 
by which oscillation wavelength was controlled by the wavelength-selection element drive control 
system 32 mentioned later, and according to the flux of light from a laser light source 27, through a 
condensing lens 25, it is made to reflect by the mirror 26 and it illuminates the 1st page top of a reticle 
uniformly. A laser light source 27 has a laser cavity 28 and the wavelength-selection element 29. The 
wavelength-selection element driving gear with which 30 drives the wavelength-selection element 29, 
the wavelength-selection element angle detector with which 31 detects the angle of the wavelength- 
selection element 29, and 32 are wavelength-selection element drive control systems which control the 
drive of the wavelength-selection element 29, and each of these elements constitute an element of a 
wavelength adjustable means. 

[0023] The amount of change from the reference value with which the formula for being based on the 
atmospheric pressure measurement value of an average of two sets of the atmospheric pressure sensors 
19A and 19B in the memory 40, and calculating the relative-index-of-refraction variation of the air 
between the lens systems of the projection lens system 5 is programmed, and atmospheric pressure 
determined the microprocessor 23 beforehand in each formula serves as a variable. And the image 
performance of a projection optical system is always made to be kept good by measuring atmospheric 
pressure, whenever the wafer which should be processed is carried in to a projection aligner, since it 
corresponds to atmospheric pressure change, changing projection exposure wavelength based on this 
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measurement result, and being made to perform projection exposure to atmospheric pressure change. 
[0024] The atmospheric pressure value measured by two sets of the atmospheric pressure sensors 19A 
and 19B is recorded on memory 40. Moreover, the setting information on the threshold A forjudging 
whether it is unusual based on the value acquired from these atmospheric pressure sensors, The setting 
information on the threshold B forjudging whether it is unusual based on the old and new atmospheric 
pressure value which set arbitrary time intervals and was measured by these atmospheric pressure 
sensors, and **** of the atmospheric pressure sensors 19A and 19B are registered. A microprocessor 23 
detects the abnormalities of atmospheric pressure based on the atmospheric pressure value measured by 
the information and the atmospheric pressure sensors 19A and 19B of such memory 40. And in the case 
of abnormalities, it warns with alarm equipment 41. 

[0025] Drawing 3 is the block diagram showing the outline of the aligner system equipped with two or 
more such projection aligners 53. Through the network 51, it connects with centralized-control 
equipment 52, and each projection aligner 53 has composition which can perform both data transfer. 
Centralized-control equipment 52 can perform atmospheric pressure measurement to each projection 
aligner in this time by the remote command which directs atmospheric pressure measurement to each 
projection aligner 53. And centralized-control equipment 52 receives the atmospheric pressure value 
measured by each projection aligner 53 in this time from each projection aligner 53, and registers it into 
the memory 54 in 52 in centralized-control equipment. Moreover, centralized-control equipment side 52 
is based on the atmospheric pressure value of each projection aligner 53 in this time registered into 
memory 54, computes **** of the barometer between each projection aligner 53 beforehand, and 
registers it into memory 54. When an inquiry of the newest atmospheric pressure value is received from 
each projection aligner 53, the value which added **** between each aforementioned projection aligner 
53 to the newest atmospheric pressure value is transmitted to the projection aligner 53. 
[0026] Drawing 2 is a flow chart which shows operation of the equipment of drawing 1 . In this 
equipment, amendment to atmospheric pressure change is carried out at the time of wafer carrying in 
and focal amendment etc. Moreover, also in an equipment sheep working state, it takes into 
consideration, atmospheric pressure measurement is carried out periodically, and it is made to register 
the result into memory 40. 

[0027] First, if a job is started as shown in drawing 2 (Step S101), while performing wafer carrying in 
and focal amendment in Steps S102-S104, two sets of Barometers 19A and 19B will be used at the time 
of wafer carrying in and focal amendment, and atmospheric pressure measurement will be performed at 
it. However, two sets of these **** are measured in advance, and they were stored in memory 40 as 
offset, and are managed. 

[0028] Next, in Step SI 05, the atmospheric pressure value measured with Barometers 19A and 19B is 
compared, and it judges whether it is more than the threshold A by which the difference of both 
measurement value was set as memory 40. Since one of barometers is judged to be in an unusual state 
when it judges with the difference of a measurement value being more than the threshold A, it 
progresses to Step SI 10. When it judges with the difference of a measurement value not being more than 
the threshold A, it progresses to Step SI 06. 

[0029] At Step SI 06, the last atmospheric pressure value memorized by memory 40 is read, and it 
judges whether it is more than the threshold B by which the difference of the last atmospheric pressure 
value and this atmospheric pressure value measured at Step SI 04 is set as equipment. The last 
atmospheric pressure value is the newest value of the values measured at intervals of the fixed time 
interval, for example, 10 minutes, at the time of wafer carrying in and focal amendment. And since the 
both sides of Barometers 19A and 19B are judged to be in an unusual state when it judges with the 
difference of the atmospheric pressure value of last time and this time being more than the threshold B, 
it progresses to Step SI 10. Since it is judged that the atmospheric pressure value measured this time is 
normal when it judges with the difference of the atmospheric pressure value of last time and this time 
not being more than the threshold B, it progresses to Step Si 07. 

[0030] At Step SI 07, this atmospheric pressure value, the device number, and time are transmitted to 
centralized-control equipment 52 through a network 51. Centralized-control equipment 52 will be 
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registered into memory 54 if this is received. Centralized-control equipment 52 is carried out in this 
way, always receives the newest atmospheric pressure value from each projection aligner 53, and is 
recording it on memory 54. 

[0031] Next, in Step S108, based on the atmospheric pressure value measured at Step S104, amendment 
of a focal position and a projection scale factor is performed, and a circuit pattern is exposed in Step 
SI 09, and a job is ended. 

[0032] On the other hand, alarm is outputted when it progresses to Step SI 10. Next, in Step SI 1 1, the 
newest atmospheric pressure value registered into memory 54 is asked to centralized-control equipment 
52, and the value which added **** between each projection aligner 53 to the newest atmospheric 
pressure value is received from centralized-control equipment 52. Next, in Step SI 12, with the received 
atmospheric pressure value, the atmospheric pressure value measured at Step SI 04 is replaced, and it 
progresses to Step SI 08. Therefore, at Steps SI 08 and SI 09, based on the replaced atmospheric pressure 
value, amendment of a focal position and a projection scale factor will be performed, and a circuit 
pattern will be exposed. 

[0033] The reason for having adopted such processing is as follows. Atmospheric pressure is not sharply 
changed in the short term, although a big change in the long run is seen. Moreover, it can be guessed 
that atmospheric pressure change produced in a clean room is what produces the almost same 
atmospheric pressure change also in each projection aligner in the clean room. However, when a noise 
occurs according to some troubles, such as a poor contact of a cable connector, in a projection aligner, a 
barometer may gather the noise, and may malfunction and 1 .5hpa(s) may also change for a short time. 
Such change can be clearly regarded as a malfunction. 

[0034] Then, the amount of change of the atmospheric pressure in the short period of time measured and 
obtained is checked, and when it becomes more than fixed [ the amount of change is ], it is made to 
regard it as the abnormalities of Barometers 19A and 19B in this example. That is, in case abnormalities 
are judged, or change of the measurement value of atmospheric pressure will not be based on failure of 
the meter itself by using the difference of the measurement value by two sets of the barometers 19A and 
19B in a projection aligner, and the difference of the measurement value of this time and last time, it is 
made to judge whether it is what is depended on an external factor (Steps S105 and S106). This is 
bearing a role of one information which shortens time to a failure return while it is useful to a 
subsequent cause investigation. 

[0035] However, stopping equipment immediately, when barometer 19A and/or 19B are judged to be 
unusual, and stopping production is connected with reducing productivity. Consequently, a production 
schedule may be unable to be attained. Then, in this example, further, in order to make a halt of 
equipment avoid, processing continuation is enabled between 1 commuter's tickets by substituting for 
the atmospheric pressure value of other aligners (Steps Sill and SI 12), and performing focal position 
amendment and projection scale-factor amendment temporarily. 

[0036] Although it is made to transmit the value which centralized-control equipment 52 registered the 
atmospheric pressure value from each projection aligner 53, and added **** between each projection 
aligner 53 to the newest atmospheric pressure value to the semiconductor aligner 53 with the inquiry in 
the 1st example of the [example 2] above The atmospheric pressure sensor 55 is formed in the 
centralized-control equipment 52 of drawing 3 , and it is made to instead transmit the same atmospheric 
pressure value to all the projection aligners 53 by this example. And the atmospheric pressure value 
measured by the atmospheric pressure sensor 55 connected to centralized-control equipment 52 was 
always transmitted to each projection aligner 53, or it has the means which can choose whether the 
atmospheric pressure value of each projection aligner 53 transmits the newest atmospheric pressure 
value managed with centralized-control equipment 52 only at the time of abnormalities, and an 
atmospheric pressure value is transmitted to each projection aligner 53 according to the setup. 
[0037] [Example 3] drawing 4 is the perspective diagram showing the appearance of the semiconductor 
aligner concerning the 3rd example of this invention. As shown in this drawing, this semiconductor 
aligner is arranged to the ** tone chamber 101 which performs environmental temperature control of the 
main part of equipment, and its interior. In the EWS main part 106 and row which have CPU which 
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controls the main part of equipment In the display unit 102 for EWS and the main part of equipment 
which display the predetermined information in equipment It has the console section containing the 
control panel 103 for performing a predetermined input to the monitor TV 105 which displays the image 
information obtained through an image pck-up means, and equipment, and the keyboard 104 grade for 
EWS. For an emergency stop switch and 109, as for a LAN telecommunication cable and 111, 110, such 
as various switches and a mouse, is [ 107 / an ON-OFF switch and 108 / the jet pipe of generation of 
heat from a console function and 1 12 ] the exhausts of a chamber among drawing. A semiconductor 
aligner main part is installed in the interior of a chamber 101. 

[0038] The display 102 for EWS is a thing thin shape flat type [, such as EL, plasma, and liquid 
crystal, ], is dedicated to chamber 101 front face, and is connected with the EWS main part 106 by the 
LAN cable 1 10. A control panel 103, a keyboard 104, and monitor TV105 grade are also installed in 
chamber 101 front face, and enable it to have performed the same console operation as usual from 
chamber 101 front face. 

[0039] Drawing 5 is drawing showing the internal structure of the equipment of drawing 4 . The stepper 
as a semiconductor aligner is shown in this drawing. Among drawing, a reticle and 203 are wafers, and 
202 can imprint the pattern on a reticle 202 to the photosensitive layer on a wafer 203 with the 
projection lens 206, when the flux of light which came out of light equipment 204 illuminates a reticle 
202 through the lighting optical system 205. The reticle 202 is supported by the reticle stage 207 for 
holding a reticle 202 and moving. A wafer 203 is exposed after vacuum adsorption has been carried out 
by the wafer chuck 291 . The wafer chuck 291 is movable to each shaft orientations with the wafer stage 

209. The reticle optical system 281 for detecting the amount of position gaps of a reticle is arranged at 
the reticle 202 bottom. The projection lens 206 is adjoined above the wafer stage 209, and the off-axis 
microscope 282 is arranged. It is a main role that the off-axis microscope 282 performs relative-position 
detection with an internal reference mark and the alignment mark on a wafer 203. Moreover, these 
stepper main part is adjoined, the reticle library 220 and the wafer carrier elevator 230 which are a 
peripheral device are arranged, and a required reticle and a required wafer are conveyed by the reticle 
transport device 221 and the wafer transport device 231 at a stepper main part. 

[0040] The chamber 101 is constituted by the filter box 213 which filters the air-conditioning cabin 210 
and minute foreign matter which mainly perform temperature control of air, and forms the uniform flow 
of pure air, and the booth 214 which intercepts equipment environment with the exterior in a row. 
Within a chamber 101, the air by which temperature control was carried out at the condensator 215 and 
the reheat heater 216 in the air-conditioning cabin 210 is supplied in a booth 214 through an air filter g 
by the blower 217. The air supplied to this booth 214 is again incorporated from the return mouth ra in 
the air-conditioning cabin 210, and circulates through the inside of a chamber 101. Usually, strictly, this 
chamber 101 has introduced the air outside the booth 214 of about ten percent of the amount of 
recirculating airs through a blower from the open air inlet oa in which it was prepared in the air- 
conditioning cabin 210, in order to always maintain the inside of not the perfect circulatory system but 
the booth 214 at a positive pressure. . Thus, it makes it possible for a chamber 101 to keep constant the 
environmental temperature on which this equipment is put, and to keep air pure. Moreover, in 
preparation for cooling of a ultrahigh pressure mercury lamp, or poisonous gas generating at the time of 
laser abnormalities, an inlet port sa and an exhaust port ea are formed in light equipment 204, and the 
forcible exhaust air of a part of air in a booth 214 is carried out via light equipment 204 at the plant 
through the ventilating fan of the exclusive use with which the air-conditioning cabin 210 was equipped. 
Moreover, it connected with the open air inlet oa and the return mouth ra of the air-conditioning cabin 

210, respectively, and they are equipped with the chemisorption filter cf for removing the chemical in 
air. 

[0041] Drawing 6 is the block diagram showing the electrical circuit composition of the equipment of 
drawing 4 . In this drawing, 301 is the main part CPU which manages control of the whole equipment, 
and consists of central arithmetic units, such as a microcomputer or a minicomputer. 302 - for a reticle- 
stage driving gear and 305, as for a shutter driving gear and 307, illumination systems, such as light 
equipment, and 306 are [ a wafer stage driving gear and 303 / alignment detection systems, such as an 
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off-axis microscope and 304 / a focal detection system and 308 ] Z driving gears, and these are 
controlled by the main part CPU 301 For 309, as for an atmospheric pressure sensor and 311, 
conveyance systems, such as a reticle transport device and a wafer transport device, and 310 are [ a 
temperature sensor and 312 ] humidity sensors. 

[0042] 300 is a console unit which has auxiliary memory 314, a display 317, a keyboard 316, and 
external storage 315, and is for giving various kinds of commands and parameters about operation of 
this aligner to a main part CPU 313. That is, it is for delivering and receiving information among 
operators. Auxiliary memory 314 is a hard disk, the database is built inside and various parameters, the 
management data of those, etc. are recorded. As external storage 315, things, such as FDD (floppy disk 
drive) and MOD (Magnetic-Optical disk drive), can be considered. 318 may use the protocol which has 
spread generally [ NetWare etc. ], although it is a network interface and standard network protocols, 
such as TCP/IP, are used in many cases as a protocol in the case of communicating. A program and data 
read the data stored in media from external storage 315, and are saved at auxiliary memory 314. 
[0043] This semiconductor aligner must keep constant environmental values, such as atmospheric 
pressure in equipment, temperature, and humidity, in order to carry out highly precise semiconductor 
exposure. However, these environmental values tend to receive the environmental influence besides 
aligners, such as change of change of the atmospheric pressure by the weather, the room temperature in 
a clean room, and humidity. Therefore, it was conventionally difficult to judge immediately whether it is 
what depends whether it is failure of a control apparatus and the measurement sensor of atmospheric 
pressure sensor 310 grade about the environment of the air-conditioning machine in an aligner etc. 
though these environmental values in an aligner show outlying observation on the environmental 
variation besides an aligner. 

[0044] Then, in this example, as shown in drawing 7 , two or more semiconductor aligners 404 of the 
same model installed in the clean room 401 are connected with the network communication network 402 
through a network interface 318, and environmental values, such as mutual atmospheric pressure, 
temperature, and humidity, are mutually checked between each aligner 404. And when the 
environmental value of all the aligners 404 changes similarly It tells that the environmental value change 
judged it as the thing resulting from the environmental variation besides an aligner 404, and 
abnormalities arose to the operator at the environment besides an aligner 404. It tells that judged only 
the specific aligner 404 that abnormalities occurred in the aligner 404, and abnormalities produced it 
within the aligner 404 to the operator when the environmental value was changing. Moreover, when the 
value in which two or more environmental values, such as atmospheric pressure in a certain aligner 404, 
temperature, and humidity, differ from other aligners 404 is shown, it judges that abnormalities occurred 
in the function of the chamber of the aligner 404, and an operator is told about abnormalities having 
arisen within the aligner 404. In addition, the semiconductor aligner 404 is explained using drawin g 4 - 
6. 

[0045] Drawing 8 is a flow chart which shows operation of the aligner 404 for performing such 
processing. If processing is started as shown in this drawing, in Step 501, it will judge whether the 
environmental value influenced of environmental variations, such as atmospheric pressure, temperature, 
and humidity, for every fixed time is acquired, and the environmental value of all aligners is changing 
from the aligner 404 of all the same models on a network similarly in Step 502. When it judges with the 
environmental value of all the aligners 404 changing similarly, possibility that progress to Step 510, and 
the environment besides an aligner is changing, or abnormalities have arisen in the environmental 
control facility besides an aligner tells an operator about a high thing, and ends processing. For example, 
it judges that change of the weather has taken place when the atmospheric pressure of all the aligners 
404 is changing at same rate, and when temperature is changing at same rate, it is judged that 
abnormalities may have occurred in the environmental control of a clean room 401. 
[0046] In Step 502, when it judges with not all the environmental value of aligners changing similarly, it 
progresses to Step 503 and judges whether there is any different environmental value from other 
aligners. When it judges with it returning to Step 501 when it judges with there being no environmental 
value which is different from other aligners here, and there being a different environmental value, it 
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progresses to Step 504. At Step 504, it judges whether it differs from other aligners about other 
environmental values. If other environmental values differ, in Step 505, it will judge that abnormalities 
occurred to the environmental control equipment in an aligner, and will progress to Step 507. Otherwise, 
in Step 506, it judges that they are the abnormalities of the sensor which measures the environmental 
value, and progresses to Step 507. 

[0047] For example, the chamber equipment which controls air-conditioning in Step 506 when it judges 
with the temperature in an aligner being outlying observation in Step 503 and judges with humidity 
being outlying observation in Step 504 is unusual, and when it judges with humidity being normal in 
Step 504, in Step 506, a temperature sensor judges that it is unusual. 

[0048] At Step 507, if it is not less than constant value, after it judges whether a difference with the 
environmental value in other aligners is less than constant value, it displays a warning message by step 
508 HE **** with constant value [ less than ], and displaying an error message in Step 509, processing 
is ended. 

[0049] Drawing 9 is a flow chart which shows the processing about a vacuum ** value in which a wafer 
is adsorbed. If processing is started as shown in this drawing, in Step 601, it will judge whether vacuum 
** is acquired for every fixed time, and vacuum ** of all aligners is changing from the aligner of all the 
same models on a network similarly in Step 602. If it is changing similarly, it will progress to Step 610, 
an operator will be told about possibility that abnormalities have arisen to the compressor which controls 
vacuum ** in a clean room being high, and processing will be ended. If it is not changing similarly, it 
will progress to Step 603 and will judge whether the value in which vacuum ** in an aligner differs 
from other aligners was shown. When it returns to Step 601 when a different value is not shown, and a 
different value is shown, in Step 604, it judges whether vacuum ****** differs from other aligners. If it 
differs, it judges that abnormalities occurred in the vacuum mechanism in an aligner in Step 605, and 
progresses to Step 607, and if it does not differ, after judging that they are the abnormalities of a vacuum 
****** sensor in Step 606, it will progress to Step 607. 

[0050] At Step 607, if it is not below constant value, after the difference of vacuum ** with other 
aligners judges whether it is below constant value, with constant value [ below ] it displays a warning 
message in Step 608, and it ends processing, and expressing an error message as Step 609, processing is 
ended, 

[0051] The example of the device manufacture method of having used the <example of the device 
manufacture method> next the aligner which gave [ above-mentioned ] explanation, or the aligner 
system is explained. Drawin g 10 shows the flow of manufacture of minute devices (semiconductor 
chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro machine, 
etc.). The pattern design of a device is performed at Step 1 (circuit design). The mask in which the 
designed pattern was formed is manufactured at Step 2 (mask manufacture). On the other hand, at Step 3 
(wafer manufacture), a wafer is manufactured using material, such as silicon and glass. Step 4 (wafer 
process) is called last process, and forms an actual circuit on a wafer with lithography technology using 
the mask and wafer which carried out [ above-mentioned ] preparation. The following step 5 (assembly) 
is called back process, is a process semiconductor-chip-ized using the wafer produced by Step 4, and 
includes processes, such as an assembly process (dicing, bonding) and a packaging process (chip 
enclosure). At Step 6 (inspection), the check test of the semiconductor device produced at Step 5 of 
operation, an endurance test, etc. are inspected. Through such a process, a semiconductor device is 
completed and this is shipped (Step 7). 

[0052] Drawin g 1 1 shows the detailed flow of the above-mentioned wafer process (Step 4). The front 
face of a wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at 
Step 12 (CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at Step 14 (ion implantation). A resist is applied to a wafer at Step 15 
(resist processing). At Step 16 (exposure), by the aligner or the exposure method which gave [ above- 
mentioned ] explanation, the circuit pattern of a mask is arranged in two or more shot fields of a wafer, 
and printing exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 
18 (etching), portions other than the developed resist image are shaved off. The resist which etching 
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could be managed with Step 19 (resist exfoliation), and became unnecessary is removed. By carrying 
out by repeating these steps, a circuit pattern is formed on a wafer multiplex. If the process of this 
example is used, the large-sized device for which manufacture was difficult can be conventionally 
manufactured to a low cost. 
[0053] 

[Effect of the Invention] As explained above, since operation in the unusual state was prevented also 
with reference to the measurement result in other equipments according to this invention, when a 
measurement means shows unusual measured value, the cause can be judged exactly and continuation of 
operation under an unusual state can be prevented exactly. For example, whether when the measurement 
means of atmospheric pressure shows an unusual value, outlying observation is failure of measurement 
sensors, such as an environmental control apparatus and an atmospheric pressure sensor, of the air- 
conditioning machine in an aligner etc. Processing can be continued without stopping equipment by 
using as an alternative the newest atmospheric pressure value acquired from management equipment 
etc., while judging appropriately and immediately that it is what is depended on the environmental 
variation besides an aligner etc. and preventing amendment [ made / the mistake / in according to an 
unusual value ]. 

[0054] Moreover, device manufacture can be continued, without supplying the registered newest 
measurement value to the aligner as the alternative value, and stopping operation of the aligner with 
management equipment, when the measurement value about the predetermined candidate for 
measurement in each aligner is unusual, since it enabled it to supply the newest measurement result to 
each aligner. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention measures about the predetermined 
measuring object in equipment, and equipment is related with the device manufacture method that the 
aligner system and these which have the aligner which prevented operating under an unusual state, and 
this can be used, based on this measurement result. 
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PRIOR ART 



[Description of the Prior Art] In recent years, according to the demand to high integration of 
semiconductor devices, such as IC and LSI, the high integration is gathering acceleration increasingly. 
The circuit pattern image of a mask (reticle) is formed on a sensitization substrate by the projection 
optical system, and various improvement for improvement in resolution is made also in the reduced type 
projection aligner (stepper) which exposes a sensitization substrate by the step-and-repeat method. 
[0003] the optical-character ability (an image formation scale factor and image formation performance) 
of the projection optical system which carries out reduction projection of the pattern on a reticle side on 
a wafer side is variously boiled by the environmental variation, for example, an allobar, and changes In 
the projection aligner as which the latest high resolution is requested, the error of the optical-character 
ability generated by change of atmospheric pressure serves as a big trouble, and it is important to amend 
and project the error of this optical-character ability. 

[0004] In order to solve this, it sets to JP,06-342755,A. The table on which a semiconductor wafer is 
laid, lighting optical system, and the reticle which has a desired imprint pattern, The projection optical 
system which consists of a lens group containing two or more lenses, and projects the aforementioned 
imprint pattern on one principal plane of the aforementioned semiconductor wafer, The scale-factor 
adjustment mechanism in which the projection scale factor of the aforementioned imprint pattern to the 
aforementioned semiconductor wafer is adjusted by moving the aforementioned lens by the side of the 
aforementioned reticle or the aforementioned reticle in the aforementioned projection optical system, It 
is the reduction projection exposure method using the reduction projection aligner which has the focal 
justification mechanism in which the focal position to the aforementioned semiconductor wafer of the 
aforementioned projection optical system is adjusted. According to the 1st phase of detecting change of 
atmospheric pressure or the environmental atmospheric pressure of the aforementioned reduction 
projection aligner, and the focal justification mechanism in which the distance of the aforementioned 
projection optical system and the aforementioned table is relatively changed according to change of the 
aforementioned atmospheric pressure or environmental atmospheric pressure The 2nd phase of 
performing operation of adjusting the focal position to the aforementioned semiconductor wafer of the 
aforementioned projection optical system independently of adjustment operation of the aforementioned 
projection scale factor by the aforementioned scale- factor adjustment mechanism, The projection 
exposure method characterized by the bird clapper from the 3rd phase which imprints the 
aforementioned imprint pattern of the aforementioned reticle to the aforementioned semiconductor 
wafer is proposed. 

[0005] Moreover, it sets to JP,08-305034,A. In the equipment which projects the pattern of the 1st body 
on the 2nd body by the projection optical system An atmospheric pressure detection means to detect 
change of the atmospheric pressure relevant to the aforementioned projection optical system, and a 
wavelength change means to change the wavelength of the light used for projection of the pattern of the 
1st body of the above, change of the relative index of refraction of the ** material of the aforementioned 
projection optical system undergo the output of the aforementioned atmospheric pressure detection 
means, and according to change of the aforementioned atmospheric pressure - an amendment - the 
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projection exposure method characterized by having a wavelength change means to change the 
wavelength of the light used for projection of the pattern of the 1st body of the above like is proposed 
By these methods, it can amend good by using the atmospheric pressure measurement means and the 
adjustment mechanism which an everyday atmospheric pressure change and change of the optical- 
character ability corresponding to the atmospheric pressure of an installation were set up appropriately, 
in case the pattern on a reticle side is projected on a wafer side by the projection optical system, and the 
manufacture method of a device using the projection aligner and it from which high optical-character 
ability is obtained easily can be attained. 
[0006] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, since operation in the unusual state was prevented also 
with reference to the measurement result in other equipments according to this invention, when a 
measurement means shows unusual measured value, the cause can be judged exactly and continuation of 
operation under an unusual state can be prevented exactly. When the measurement means of 
atmospheric pressure shows an unusual value for example, while judging appropriately and immediately 
that it is what depends whether outlying observation is failure of measurement sensors, such as an 
environmental control apparatus and an atmospheric pressure sensor, of the air-conditioning machine in 
an aligner etc. on the environmental variation besides an aligner etc. and preventing amendment [ made / 
the mistake / in according to an unusual value ]. Processing can be continued without stopping 
equipment by using as an alternative the newest atmospheric pressure value acquired from management 
equipment etc. 

[0054] Moreover, device manufacture can be continued, without supplying the registered newest 
measurement value to the aligner as the alternative value, and stopping operation of the aligner with 
management equipment, when the measurement value about the predetermined candidate for 
measurement in each aligner is unusual, since it enabled it to supply the newest measurement result to 
each aligner. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by factors, such as an electric noise, an 
atmospheric pressure measurement means to offer the information which serves as a basis when 
deciding the amount of amendments malfunctions, and sometimes measures outlying observation rarely. 
It is not noticed, but if a projection aligner amends a focal position and a projection scale factor using a 
focus control mechanism or a scale-factor adjustment mechanism based on the outlying observation 
which the atmospheric pressure measurement means measured, the problem that the pattern imprinted to 
the semiconductor wafer will be poor will occur. Moreover, since a semiconductor aligner is very 
complicated and precise equipment, when exposing a semiconductor, it needs to maintain environment, 
such as temperature in equipment, and humidity, within fixed limits besides atmospheric pressure. Then, 
although it has judged that a certain abnormalities occurred to equipment when those environmental 
values become uniformly out of range conventionally, environmental values, such as atmospheric 
pressure and temperature, are not necessarily failures of the equipment concerned, though the weather, 
clean room environment, etc. may receive the environmental influence besides equipment and become 
outlying observation. In this case, it is difficult to make being based on change of the environment 
besides equipment judgment whether to be unusual or not in the present condition. 
[0007] In order it prevents operation of the equipment in an unusual state to the 1st in an aligner, an 
aligner system, and the device manufacture method in view of the trouble of the above-mentioned 
conventional technology, the purpose of this invention is to distinguish the case where it is what the 
outlying observation depends on failure of a measurement means, and enable it to distinguish the case 
where it is failure of other portions of equipment further, when measurement meanses, such as 
atmospheric pressure, showed outlying observation. It is in enabling it to continue device manufacture, 
without 2nd stopping operation of equipment, even when outlying observation is what is depended on 
failure of a measurement means. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose the aligner of this invention In the 
aligner equipped with a measurement means to measure about the predetermined measuring object in 
equipment, and an unusual operation prevention means to prevent that equipment operates under an 
unusual state based on this measurement result The aforementioned unusual operation prevention means 
is characterized by being what prevents operation in the unusual state of the aforementioned equipment 
also with reference to the measurement result in other equipments about the aforementioned measuring 
object. In this composition, when a measurement means shows unusual measured value, the cause is 
judged also with reference to the measurement result in other equipments, and continuation of operation 
under an unusual state is prevented based on this result. Therefore, that to which outlying observation 
originates in equipment itself, the thing to depend on the cause besides equipment is judged 
appropriately, and when outlying observation is caused unusually [ the measurement means of 
equipment ], correspondence suitable [ of continuing operation as an alternative value using the 
measurement result in other equipments ] is made. 

[0009] Moreover, in the aligner system equipped with the management equipment which manages the 
aligner and this from which the aligner system of this invention constitutes the computer network, the 
aforementioned management equipment is characterized by to provide a directions means direct the 
measurement about the predetermined candidate for measurement to each aligner, and a registration 
means receive and register the measurement value in each aligner measured according to this. In this 
composition, management equipment acquires from each aligner and the registered measurement value 
is used with a various gestalt. For example, when the measurement value about the predetermined 
candidate for measurement in a certain aligner is unusual, the registered newest measurement value is 
supplied to the aligner as the alternative value. Or based on the registered measured value, it is judged 
exactly whether it is that to which the unusual measurement value about the predetermined candidate for 
measurement in a certain aligner originates in the equipment.. 

[0010] Moreover, another aligner system of this invention is characterized by the aforementioned 
management equipment being what is equipped with a measurement means to measure about the 
predetermined measuring object, and transmits the measurement result by this measurement means to 
each aligner through the aforementioned network in the aligner system equipped with the management 
equipment which manages the aligner and this which constitute the computer network. In this 
composition, when the measurement value about the predetermined candidate for measurement in a 
certain aligner is unusual, the newest measurement value measured in management equipment as the 
alternative value is supplied to the aligner, and, thereby, the aligner continues operation. 
[001 1] Moreover, the device manufacture method of this invention measures about the predetermined 
measuring object in an aligner, and it is characterized in the device manufacture method of 
manufacturing a device, by exposing by the aforementioned aligner by to prevent operation in the 
unusual state of the aforementioned aligner also with reference to the measurement result in other 
aligner or other equipments about the aforementioned measuring object, preventing that the 
aforementioned aligner operates under an unusual state based on this measurement result. Also in this 
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composition, like the aligner of this invention, that to which outlying observation originates in 
equipment itself, the thing to depend on the cause besides equipment is judged appropriately, and when 
outlying observation is caused unusually [ the measurement means of equipment ], correspondence 
suitable [ of continuing operation as an alternative value using the measurement result in other 
equipments ] is made. 
[0012] 

[Embodiments of the Invention] In the desirable operation gestalt in the aligner of this invention, both 
equipment besides the above is management equipment which manages the aligner contained in the 
aligner of the others which constitute the computer network, or its network, and refer to the newest 
measurement result about the aforementioned measuring object which management equipment acquires 
from the aligner contained in the aforementioned network by the own measurement means, and is held 
for an unusual operation prevention means. Atmospheric pressure is contained in the measuring object, 
and an unusual operation prevention means receives supply of the measurement result about the newest 
atmospheric pressure from management equipment, and performs amendment of the projection scale 
factor for exposure, and a focal position based on it. **** between the aligners in which the 
measurement result which receives supply in that case is included in a network is taken into 
consideration. A measurement means measures atmospheric pressure, the unusual operation prevention 
means has the unusual measurement result of the atmospheric pressure, and when it is what the 
abnormality depends on a measurement means, it receives supply of the aforementioned measurement 
result as an alternative value of the unusual measurement result. Moreover, it has a transmitting means 
to transmit the measurement result about the measuring object to management equipment, and this 
transmitting means transmits on the occasion of transmission of a measurement result including the 
number and measurement time of equipment. Vacuum ** for adsorbing others, temperature, humidity, 
or an exposed substrate, and holding it at the time of exposure, is contained in the measuring object. 
[ atmospheric pressure / aforementioned ] 

[0013] Furthermore, an unusual operation prevention means is equipped with a malfunction detection 
means to detect abnormalities based on the measurement result by the measurement means. This 
malfunction detection means judges that either of the measurement means is unusual, when the 
difference of the measured value by two measurement meanses to measure about the measuring object 
of the same kind exceeds the predetermined range. Furthermore, when the difference of this 
measurement result by these measurement means and the last measurement result before a 
predetermined period is over the predetermined range, it is judged that those measurement meanses are 
unusual. An unusual operation prevention means performs the output or display of a warning to that 
effect or an error, when a malfunction detection means detects abnormalities. 
[0014] Or a malfunction detection means detects the aforementioned abnormalities based on the 
measurement result about the measuring object of the same kind in other aligners of the same kind on 
the computer network to which the measurement result about the measuring object by the measurement 
means and equipment belong. These aligners of the same kind are installed in the same clean room, a 
malfunction detection means The measurement result by the measurement means in equipment, and the 
measuring object of the same kind in other aligners of the same kind, Or when the measurement result 
about the measuring object of the same kind in the environmental control equipment which controls the 
environment of the aforementioned clean room further shows an unusual change similarly, they are the 
abnormalities besides equipment. When only the measurement result by the measurement means in 
equipment shows an unusual change, it is judged that they are the abnormalities in the interior of 
equipment. It judges that its portion in the equipment related to those measurement meanses is unusual 
when judging that it is unusual and the measurement result by two or more measurement meanses about 
the different measuring object relevant to mutual [ in equipment ] shows an unusual change similarly in 
the interior of equipment, and the measurement means of a malfunction-detection means is unusual 
when change only with the unusual measurement result by one measurement means is shown. 
[0015] In the desirable operation gestalt in the aligner system of this invention, management equipment 
has a means to ask for **** of the measurement value between each projection aligner based on the 
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measurement value of each registered aligner. Moreover, from each aligner, management equipment 
transmits the newest thing of the measurement values registered by the registration means according to 
this to the aligner, when there is an inquiry of the newest measurement value about the candidate for 
measurement. Based on the information on the measurement time which is made to accompany a 
measurement value and has been registered, the newest measurement value is extracted in that case. And 
the measurement value in consideration of **** between each aligner obtained from the registered 
measurement value is transmitted. Moreover, in the desirable operation gestalt in another aligner system 
of this invention, when there is an inquiry of the measurement result about the measuring object from 
each aligner, as opposed to the aligner, whether a measurement result is transmitted and it transmits by 
which method of these can always set up management equipment to each aligner. 



[Translation done.] 
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EXAMPLE 

[Example] [Example 1] drawin g 1 is the important section schematic diagram of the projection aligner 
concerning the 1st example of this invention. The reticle on which, as for 1, the circuit pattern was 
drawn in this drawing, the reticle chuck to which 2 carries out adsorption maintenance of the reticle 1, 
The reticle driving gear which attached 3 in the reticle chuck 2, the reticle stage to which 4 supports the 
reticle driving gear 3, The projection lens system (projection optical system) of a reduced type [ 5 ], the 
field lens of a partial lens system with which 6 A and 6B constitute the projection lens system 5 
respectively, The lens system which consists of the single ** material from which 7 constitutes a part of 
projection lens system 5, The lens driving gear which 8 makes move field lens 6 A in the optical-axis AX 
direction of the projection lens system 5, The wafer with which, as for 9, sensitization agents, such as a 
resist, were applied, the wafer chuck to which 10 carries out adsorption maintenance of the wafer 9, The 
wafer driving gear which attached 1 1 in the wafer chuck 10, and 12 are wafer stages movable in the field 
which supports the wafer driving gear 1 1 and intersects perpendicularly with the optical axis AX of the 
projection lens system 5. 

[0017] The reticle driving gear 3 and the wafer driving gear 1 1 consist of a piezoelectric device etc., 
make the variation rate of the reticle chuck 2 carry out in the optical-axis AX direction of the projection 
lens system 5 with the reticle driving gear 3, respectively, move a reticle 1 in the optical-axis AX 
direction, make the variation rate of the wafer chuck 10 carry out in the optical-axis AX direction of the 
projection lens system 5 with the wafer driving gear 1 1, and move a wafer 9 in the optical-axis AX 
direction. The lens driving gear 8 moves field lens 6 A in the optical-axis AX direction of the projection 
lens system 5 using pneumatic pressure, a piezoelectric device, etc. As concrete structure of the lens 
driving gear 8, what is indicated by JP,62-32613,A etc. is applicable. 

[0018] The drive of the reticle chuck 2 by the reticle driving gear 3 is performed based on the signal 
from the reticle drive control system 13, and the position of the optical-axis AX direction of a reticle 1 is 
detected by the reticle position transducer 15 at this time. Moreover, the drive of field lens 6A by the 
lens driving gear 8 is similarly performed based on the signal from the lens drive control system 16, and 
the position of the optical-axis AX direction of field lens 6A is detected by the lens position transducer 
17 at this time. The reticle position transducer 15 and the lens position transducer 17 can consist of 
various kinds of position transducers, such as an optical encoder. 

[0019] The drive of the wafer chuck 10 by the wafer driving gear 1 1 is performed based on the signal 
from the wafer drive control system 14, and the position of the optical-axis AX direction of a wafer 9 
(front face) is detected by the focal detector 18 at this time. The focal detector 18 has been used from the 
former by this kind of projection aligner, for example, consists of an air sensor and an optical sensor. 
Each signal from the reticle position transducer 15, the lens position transducer 17, and the focal 
position transducer 18 is inputted into a microprocessor 23. 

[0020] In order to form a humidity sensor 21 in the atmospheric pressure sensors (atmospheric pressure 
measurement means) 19A and 19B and temperature sensor 20 row in order to detect change of the 
atmospheric pressure around the projection lens system 5, atmospheric temperature, and temperature, 
and to detect the temperature change by the optical absorption of the projection lens system 5, the lens 
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temperature sensor 22 is formed, and the signal from these various sensors 19 A, 19B, 20-22 is also 
inputted into a microprocessor 23. The reticle drive control system 13, the lens drive control system 16, 
and the wafer drive control system 14 are controlled by the microprocessor 23. Each elements 13-17 
constitute some driving means among more than. 

[0021] 24 is an illumination system which illuminates the circuit pattern of a reticle 1 with a uniform 
illuminance. The illumination system 24 possesses the KrF excimer laser which emits a laser beam with 
an oscillation wavelength of lambda= 248.4nm as the light source for exposure. The laser beam from an 
illumination system 24 will be turned on a wafer 9 through a reticle 1 and the projection lens system 5, 
and reduction projection of the circuit pattern image of a reticle 1 will be carried out on a wafer 9. 
[0022] An illumination system 24 is equipped with the laser light source 27 which emits the flux of light 
by which oscillation wavelength was controlled by the wavelength-selection element drive control 
system 32 mentioned later, and according to the flux of light from a laser light source 27, through a 
condensing lens 25, it is made to reflect by the mirror 26 and it illuminates the 1st page top of a reticle 
uniformly. A laser light source 27 has a laser cavity 28 and the wavelength- selection element 29. The 
wavelength-selection element driving gear with which 30 drives the wavelength-selection element 29, 
the wavelength- selection element angle detector with which 31 detects the angle of the wavelength- 
selection element 29, and 32 are wavelength-selection element drive control systems which control the 
drive of the wavelength-selection element 29, and each of these elements constitute an element of a 
wavelength adjustable means. 

[0023] The amount of change from the reference value with which the formula for being based on the 
atmospheric pressure measurement value of an average of two sets of the atmospheric pressure sensors 
19A and 19B in the memory 40, and calculating the relative-index-of-refraction variation of the air 
between the lens systems of the projection lens system 5 is programmed, and atmospheric pressure 
determined the microprocessor 23 beforehand in each formula serves as a variable. And the image 
performance of a projection optical system is always made to be kept good by measuring atmospheric 
pressure, whenever the wafer which should be processed is carried in to a projection aligner, since it 
corresponds to atmospheric pressure change, changing projection exposure wavelength based on this 
measurement result, and being made to perform projection exposure to atmospheric pressure change. 
[0024] The atmospheric pressure value measured by two sets of the atmospheric pressure sensors 19A 
and 19B is recorded on memory 40. Moreover, the setting information on the threshold A forjudging 
whether it is unusual based on the value acquired from these atmospheric pressure sensors, The setting 
information on the threshold B forjudging whether it is unusual based on the old and new atmospheric 
pressure value which set arbitrary time intervals and was measured by these atmospheric pressure 
sensors, and **** of the atmospheric pressure sensors 19A and 19B are registered. A microprocessor 23 
detects the abnormalities of atmospheric pressure based on the atmospheric pressure value measured by 
the information and the atmospheric pressure sensors 19A and 19B of such memory 40. And in the case 
of abnormalities, it warns with alarm equipment 41 . 

[0025] Drawing 3 is the block diagram showing the outline of the aligner system equipped with two or 
more such projection aligners 53. Through the network 51, it connects with centralized-control 
equipment 52, and each projection aligner 53 has composition which can perform both data transfer. 
Centralized-control equipment 52 can perform atmospheric pressure measurement to each projection 
aligner in this time by the remote command which directs atmospheric pressure measurement to each 
projection aligner 53. And centralized-control equipment 52 receives the atmospheric pressure value 
measured by each projection aligner 53 in this time from each projection aligner 53, and registers it into 
the memory 54 in 52 in centralized-control equipment. Moreover, centralized-control equipment side 52 
is based on the atmospheric pressure value of each projection aligner 53 in this time registered into 
memory 54, computes **** of the barometer between each projection aligner 53 beforehand, and 
registers it into memory 54. When an inquiry of the newest atmospheric pressure value is received from 
each projection aligner 53, the value which added **** between each aforementioned projection aligner 
53 to the newest atmospheric pressure value is transmitted to the projection aligner 53. 
[0026] Drawing 2 is a flow chart which shows operation of the equipment of drawing 1 . In this 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/26/2003 



Page 3 of 7 



equipment, amendment to atmospheric pressure change is carried out at the time of wafer carrying in 
and focal amendment etc. Moreover, also in an equipment sheep working state, it takes into 
consideration, atmospheric pressure measurement is carried out periodically, and it is made to register 
the result into memory 40. 

[0027] First, if a job is started as shown in drawing 2 (Step S101), while performing wafer carrying in 
and focal amendment in Steps S102-S104, two sets of Barometers 19A and 19B will be used at the time 
of wafer carrying in and focal amendment, and atmospheric pressure measurement will be performed at 
it. However, two sets of these **** are measured in advance, and they were stored in memory 40 as 
offset, and are managed. 

[0028] Next, in Step SI 05, the atmospheric pressure value measured with Barometers 19A and 19B is 
compared, and it judges whether it is more than the threshold A by which the difference of both 
measurement value was set as memory 40. Since one of barometers is judged to be in an unusual state 
when it judges with the difference of a measurement value being more than the threshold A, it 
progresses to Step S 1 10. When it judges with the difference of a measurement value not being more than 
the threshold A, it progresses to Step SI 06. 

[0029] At Step SI 06, the last atmospheric pressure value memorized by memory 40 is read, and it 
judges whether it is more than the threshold B by which the difference of the last atmospheric pressure 
value and this atmospheric pressure value measured at Step SI 04 is set as equipment. The last 
atmospheric pressure value is the newest value of the values measured at intervals of the fixed time 
interval, for example, 10 minutes, at the time of wafer carrying in and focal amendment. And since the 
both sides of Barometers 19A and 19B are judged to be in an unusual state when it judges with the 
difference of the atmospheric pressure value of last time and this time being more than the threshold B, 
it progresses to Step SI 10. Since it is judged that the atmospheric pressure value measured this time is 
normal when it judges with the difference of the atmospheric pressure value of last time and this time 
not being more than the threshold B, it progresses to Step SI 07. 

[0030] At Step SI 07, this atmospheric pressure value, the device number, and time are transmitted to 
centralized-control equipment 52 through a network 51. Centralized-control equipment 52 will be 
registered into memory 54 if this is received. Centralized-control equipment 52 is carried out in this 
way, always receives the newest atmospheric pressure value from each projection aligner 53, and is 
recording it on memory 54. 

[0031] Next, in Step SI 08, based on the atmospheric pressure value measured at Step SI 04, amendment 
of a focal position and a projection scale factor is performed, and a circuit pattern is exposed in Step 
SI 09, and a job is ended. 

[0032] On the other hand, alarm is outputted when it progresses to Step SI 10. Next, in Step SI 1 1, the 
newest atmospheric pressure value registered into memory 54 is asked to centralized-control equipment 
52, and the value which added **** between each projection aligner 53 to the newest atmospheric 
pressure value is received from centralized-control equipment 52. Next, in Step SI 12, with the received 
atmospheric pressure value, the atmospheric pressure value measured at Step SI 04 is replaced, and it 
progresses to Step SI 08. Therefore, at Steps SI 08 and SI 09, based on the replaced atmospheric pressure 
value, amendment of a focal position and a projection scale factor will be performed, and a circuit 
pattern will be exposed. 

[0033] The reason for having adopted such processing is as follows. Atmospheric pressure is not sharply 
changed in the short term, although a big change in the long run is seen. Moreover, it can be guessed 
that atmospheric pressure change produced in a clean room is what produces the almost same 
atmospheric pressure change also in each projection aligner in the clean room. However, when a noise 
occurs according to some troubles, such as a poor contact of a cable connector, in a projection aligner, a 
barometer may gather the noise, and may malfunction and 1.5hpa(s) may also change for a short time. 
Such change can be clearly regarded as a malfunction. 

[0034] Then, the amount of change of the atmospheric pressure in the short period of time measured and 
obtained is checked, and when it becomes more than fixed [ the amount of change is ], it is made to 
regard it as the abnormalities of Barometers 19A and 19B in this example. That is, in case abnormalities 
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are judged, or change of the measurement value of atmospheric pressure will not be based on failure of 
the meter itself by using the difference of the measurement value by two sets of the barometers 19A and 
19B in a projection aligner, and the difference of the measurement value of this time and last time, it is 
made to judge whether it is what is depended on an external factor (Steps SI 05 and S106). This is 
bearing a role of one information which shortens time to a failure return while it is useful to a 
subsequent cause investigation. 

[0035] However, stopping equipment immediately, when barometer 19A and/or 19B are judged to be 
unusual, and stopping production is connected with reducing productivity. Consequently, a production 
schedule may be unable to be attained. Then, in this example, further, in order to make a halt of 
equipment avoid, processing continuation is enabled between 1 commuter's tickets by substituting for 
the atmospheric pressure value of other aligners (Steps Sill and SI 12), and performing focal position 
amendment and projection scale-factor amendment temporarily. 

[0036] Although it is made to transmit the value which centralized-control equipment 52 registered the 
atmospheric pressure value from each projection aligner 53, and added **** between each projection 
aligner 53 to the newest atmospheric pressure value to the semiconductor aligner 53 with the inquiry in 
the 1st example of the [example 2] above The atmospheric pressure sensor 55 is formed in the 
centralized-control equipment 52 of drawing 3 , and it is made to instead transmit the same atmospheric 
pressure value to all the projection aligners 53 by this example. And the atmospheric pressure value 
measured by the atmospheric pressure sensor 55 connected to centralized-control equipment 52 was 
always transmitted to each projection aligner 53, or it has the means which can choose whether the 
atmospheric pressure value of each projection aligner 53 transmits the newest atmospheric pressure 
value managed with centralized-control equipment 52 only at the time of abnormalities, and an 
atmospheric pressure value is transmitted to each projection aligner 53 according to the setup. 
[0037] [Example 3] drawing 4 is the perspective diagram showing the appearance of the semiconductor 
aligner concerning the 3rd example of this invention. As shown in this drawing, this semiconductor 
aligner is arranged to the ** tone chamber 101 which performs environmental temperature control of the 
main part of equipment, and its interior. In the EWS main part 106 and row which have CPU which 
controls the main part of equipment In the display unit 102 for EWS and the main part of equipment 
which display the predetermined information in equipment It has the console section containing the 
control panel 103 for performing a predetermined input to the monitor TV 105 which displays the image 
information obtained through an image pck-up means, and equipment, and the keyboard 104 grade for 
EWS. For an emergency stop switch and 109, as for a LAN telecommunication cable and 111, 110, such 
as various switches and a mouse, is [ 107 / an ON-OFF switch and 108 / the jet pipe of generation of 
heat from a console function and 112] the exhausts of a chamber among drawing. A semiconductor 
aligner main part is installed in the interior of a chamber 101. 

[0038] The display 102 for EWS is a thing thin shape flat type [, such as EL, plasma, and liquid 
crystal, ], is dedicated to chamber 101 front face, and is connected with the EWS main part 106 by the 
LAN cable 1 10. A control panel 103, a keyboard 104, and monitor TV 105 grade are also installed in 
chamber 101 front face, and enable it to have performed the same console operation as usual from 
chamber 101 front face. 

[0039] Drawing 5 is drawing showing the internal structure of the equipment of drawing 4 . The stepper 
as a semiconductor aligner is shown in this drawing. Among drawing, a reticle and 203 are wafers, and 
202 can imprint the pattern on a reticle 202 to the photosensitive layer on a wafer 203 with the 
projection lens 206, when the flux of light which came out of light equipment 204 illuminates a reticle 
202 through the lighting optical system 205. The reticle 202 is supported by the reticle stage 207 for 
holding a reticle 202 and moving. A wafer 203 is exposed after vacuum adsorption has been carried out 
by the wafer chuck 291. The wafer chuck 291 is movable to each shaft orientations with the wafer stage 
209. The reticle optical system 281 for detecting the amount of position gaps of a reticle is arranged at 
the reticle 202 bottom. The projection lens 206 is adjoined above the wafer stage 209, and the off-axis 
microscope 282 is arranged. It is a main role that the off-axis microscope 282 performs relative-position 
detection with an internal reference mark and the alignment mark on a wafer 203. Moreover, these 
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stepper main part is adjoined, the reticle library 220 and the wafer carrier elevator 230 which are a 
peripheral device are arranged, and a required reticle and a required wafer are conveyed by the reticle 
transport device 221 and the wafer transport device 231 at a stepper main part. 

[0040] The chamber 101 is constituted by the filter box 213 which filters the air-conditioning cabin 210 
and minute foreign matter which mainly perform temperature control of air, and forms the uniform flow 
of pure air, and the booth 214 which intercepts equipment environment with the exterior in a row. 
Within a chamber 101, the air by which temperature control was carried out at the condensator 215 and 
the reheat heater 216 in the air-conditioning cabin 210 is supplied in a booth 214 through an air filter g 
by the blower 217. The air supplied to this booth 214 is again incorporated from the return mouth ra in 
the air-conditioning cabin 210, and circulates through the inside of a chamber 101. Usually, strictly, this 
chamber 101 has introduced the air outside the booth 214 of about ten percent of the amount of 
recirculating airs through a blower from the open air inlet oa in which it was prepared in the air- 
conditioning cabin 210, in order to always maintain the inside of not the perfect circulatory system but 
the booth 214 at a positive pressure. Thus, it makes it possible for a chamber 101 to keep constant the 
environmental temperature on which this equipment is put, and to keep air pure. Moreover, in 
preparation for cooling of a ultrahigh pressure mercury lamp, or poisonous gas generating at the time of 
laser abnormalities, an inlet port sa and an exhaust port ea are formed in light equipment 204, and the 
forcible exhaust air of a part of air in a booth 214 is carried out via light equipment 204 at the plant 
through the ventilating fan of the exclusive use with which the air-conditioning cabin 210 was equipped. 
Moreover, it connected with the open air inlet oa and the return mouth ra of the air-conditioning cabin 
210, respectively, and they are equipped with the chemisorption filter cf for removing the chemical in 
air. 

[0041] Drawing 6 is the block diagram showing the electrical circuit composition of the equipment of 
drawing 4 . In this drawing, 301 is the main part CPU which manages control of the whole equipment, 
and consists of central arithmetic units, such as a microcomputer or a minicomputer. 302 — for a reticle- 
stage driving gear and 305, as for a shutter driving gear and 307, illumination systems, such as light 
equipment, and 306 are [a wafer stage driving gear and 303 / alignment detection systems, such as an 
off-axis microscope and 304 / a focal detection system and 308 ] Z driving gears, and these are 
controlled by the main part CPU 301 For 309, as for an atmospheric pressure sensor and 311, 
conveyance systems, such as a reticle transport device and a wafer transport device, and 310 are [ a 
temperature sensor and 312 ] humidity sensors. 

[0042] 300 is a console unit which has auxiliary memory 314, a display 317, a keyboard 316, and 
external storage 315, and is for giving various kinds of commands and parameters about operation of 
this aligner to a main part CPU 313. That is, it is for delivering and receiving information among 
operators. Auxiliary memory 314 is a hard disk, the database is built inside and various parameters, the 
management data of those, etc. are recorded. As external storage 315, things, such as FDD (floppy disk 
drive) and MOD (Magnetic-Optical disk drive), can be considered. 318 may use the protocol which has 
spread generally [ NetWare etc. ], although it is a network interface and standard network protocols, 
such as TCP/IP, are used in many cases as a protocol in the case of communicating. A program and data 
read the data stored in media from external storage 315, and are saved at auxiliary memory 314. 
[0043] This semiconductor aligner must keep constant environmental values, such as atmospheric 
pressure in equipment, temperature, and humidity, in order to carry out highly precise semiconductor 
exposure. However, these environmental values tend to receive the environmental influence besides 
aligners, such as change of change of the atmospheric pressure by the weather, the room temperature in 
a clean room, and humidity. Therefore, it was conventionally difficult to judge immediately whether it is 
what depends whether it is failure of a control apparatus and the measurement sensor of atmospheric 
pressure sensor 310 grade about the environment of the air-conditioning machine in an aligner etc. 
though these environmental values in an aligner show outlying observation on the environmental 
variation besides an aligner. 

[0044] Then, in this example, as shown in drawing 7 , two or more semiconductor aligners 404 of the 
same model installed in the clean room 401 are connected with the network communication network 402 
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through a network interface 318, and environmental values, such as mutual atmospheric pressure, 
temperature, and humidity, are mutually checked between each aligner 404. And when the 
environmental value of all the aligners 404 changes similarly It tells that the environmental value change 
judged it as the thing resulting from the environmental variation besides an aligner 404, and 
abnormalities arose to the operator at the environment besides an aligner 404. It tells that judged only 
the specific aligner 404 that abnormalities occurred in the aligner 404, and abnormalities produced it 
within the aligner 404 to the operator when the environmental value was changing. Moreover/when the 
value in which two or more environmental values, such as atmospheric pressure in a certain aligner 404, 
temperature, and humidity, differ from other aligners 404 is shown, it judges that abnormalities occurred 
in the function of the chamber of the aligner 404, and an operator is told about abnormalities having 
arisen within the aligner 404. In addition, the semiconductor aligner 404 is explained using drawing 4 - 
6. 

[0045] Drawing 8 is a flow chart which shows operation of the aligner 404 for performing such 
processing. If processing is started as shown in this drawing, in Step 501, it will judge whether the 
environmental value influenced of environmental variations, such as atmospheric pressure, temperature, 
and humidity, for every fixed time is acquired, and the environmental value of all aligners is changing 
from the aligner 404 of all the same models on a network similarly in Step 502. When it judges with the 
environmental value of all the aligners 404 changing similarly, possibility that progress to Step 510, and 
the environment besides an aligner is changing, or abnormalities have arisen in the environmental 
control facility besides an aligner tells an operator about a high thing, and ends processing. For example, 
it judges that change of the weather has taken place when the atmospheric pressure of all the aligners 
404 is changing at same rate, and when temperature is changing at same rate, it is judged that 
abnormalities may have occurred in the environmental control of a clean room 401. 
[0046] In Step 502, when it judges with not all the environmental value of aligners changing similarly, it 
progresses to Step 503 and judges whether there is any different environmental value from other 
aligners. When it judges with it returning to Step 501 when it judges with there being no environmental 
value which is different from other aligners here, and there being a different environmental value, it 
progresses to Step 504. At Step 504, it judges whether it differs from other aligners about other 
environmental values. If other environmental values differ, in Step 505, it will judge that abnormalities 
occurred to the environmental control equipment in an aligner, and will progress to Step 507. Otherwise, 
in Step 506, it judges that they are the abnormalities of the sensor which measures the environmental 
value, and progresses to Step 507. 

[0047] For example, the chamber equipment which controls air-conditioning in Step 506 when it judges 
with the temperature in an aligner being outlying observation in Step 503 and judges with humidity 
being outlying observation in Step 504 is unusual, and when it judges with humidity being normal in 
Step 504, in Step 506, a temperature sensor judges that it is unusual. 

[0048] At Step 507, if it is not less than constant value, after it judges whether a difference with the 
environmental value in other aligners is less than constant value, it displays a warning message by step 
508 HE **** with constant value [ less than ], and displaying an error message in Step 509, processing 
is ended. 

[0049] Drawing 9 is a flow chart which shows the processing about a vacuum ** value in which a wafer 
is adsorbed. If processing is started as shown in this drawing, in Step 601, it will judge whether vacuum 
** is acquired for every fixed time, and vacuum ** of all aligners is changing from the aligner of all the 
same models on a network similarly in Step 602. If it is changing similarly, it will progress to Step 610, 
an operator will be told about possibility that abnormalities have arisen to the compressor which controls 
vacuum ** in a clean room being high, and processing will be ended. If it is not changing similarly, it 
will progress to Step 603 and will judge whether the value in which vacuum ** in an aligner differs 
from other aligners was shown. When it returns to Step 601 when a different value is not shown, and a 
different value is shown, in Step 604, it judges whether vacuum ****** differs from other aligners. If it 
differs, it judges that abnormalities occurred in the vacuum mechanism in an aligner in Step 605, and 
progresses to Step 607, and if it does not differ, after judging that they are the abnormalities of a vacuum 
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****** sensor in Step 606, it will progress to Step 607. 

[0050] At Step 607, if it is not below constant value, after the difference of vacuum ** with other 
aligners judges whether it is below constant value, with constant value [ below ] it displays a warning 
message in Step 608, and it ends processing, and expressing an error message as Step 609, processing is 
ended. 

[0051] The example of the device manufacture method of having used the <example of the device 
manufacture method> next the aligner which gave [ above-mentioned ] explanation, or the aligner 
system is explained. Drawing 10 shows the flow of manufacture of minute devices (semiconductor 
chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro machine, 
etc.). The pattern design of a device is performed at Step 1 (circuit design). The mask in which the 
designed pattern was formed is manufactured at Step 2 (mask manufacture). On the other hand, at Step 3 
(wafer manufacture), a wafer is manufactured using material, such as silicon and glass. Step 4 (wafer 
process) is called last process, and forms an actual circuit on a wafer with lithography technology using 
the mask and wafer which carried out [ above-mentioned ] preparation. The following step 5 (assembly) 
is called back process, is a process semiconductor-chip-ized using the wafer produced by Step 4, and 
includes processes, such as an assembly process (dicing, bonding) and a packaging process (chip 
enclosure). At Step 6 (inspection), the check test of the semiconductor device produced at Step 5 of 
operation, an endurance test, etc. are inspected. Through such a process, a semiconductor device is 
completed and this is shipped (Step 7). 

[0052] Drawing 11 shows the detailed flow of the above-mentioned wafer process (Step 4). The front 
face of a wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at 
Step 12 (CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at Step 14 (ion implantation). A resist is applied to a wafer at Step 15 
(resist processing). At Step 16 (exposure), by the aligner or the exposure method which gave [ above- 
mentioned ] explanation, the circuit pattern of a mask is arranged in two or more shot fields of a wafer, 
and printing exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 
18 (etching), portions other than the developed resist image are shaved off. The resist which etching 
could be managed with Step 19 (resist ablation), and became unnecessary is removed. By carrying out 
by repeating these steps, a circuit pattern is formed on a wafer multiplex. If the process of this example 
is used, the large-sized device for which manufacture was difficult can be conventionally manufactured 
to a low cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section schematic diagram of the projection aligner concerning the 1st 
example of this invention. 

[Drawing 2] It is the flow chart which shows operation of the equipment of drawing 1 . 

[Drawing 3] It is the block diagram showing the outline of the aligner system equipped with two or 

more projection aligners of drawing 1 . 

[Drawing 4] It is the perspective diagram showing the appearance of the semiconductor aligner 
concerning the 3rd example of this invention. 

[Drawing 5] It is drawing showing the internal structure of the equipment of drawing 4 . 
[Drawing 6] It is the block diagram showing the electrical circuit composition of the equipment of 
drawing 4 . 

[Drawing 7] It is the block diagram showing the outline of the aligner system containing the equipment 
of drawing 4 . 

[Drawing 8] It is the flow chart which shows operation of the aligner in the system of drawing 7 . 
[Drawing 9] It is the flow chart which shows the processing about a vacuum ** value in which the wafer 
in the aligner in the system of drawing 7 is adsorbed. 

[Drawing 10] It is the flow chart which shows the device manufacture method that the aligner of this 
invention can be used. 

[Drawing 11] It is the detailed flow chart of the wafer process in drawing 10 . 
[Description of Notations] 

A reticle, 2:reticle chuck, 3:reticle driving gear, 4 : 1 : A reticle stage, 5: A projection lens system, 6A, a 
6B: field lens, 7 : A lens system, 8: A lens driving gear, 9: wafer, 10:wafer chuck, 1 1 : A wafer driving 
gear, 12: A wafer stage, 13 .-reticle drive control system, 14 : A wafer drive control system, 15: A reticle 
position transducer, 16:lens drive control system, 17 : A lens position transducer, 18: A focal position 
transducer, 19A, a 19B .'atmospheric pressure sensor, 20 : A temperature sensor, 21 : A humidity sensor, 
22:lens temperature sensor, 23 microprocessor, 24 : An illumination system, 25:condensing lens, 
26:mirror, 27:laser light source, 28 : A laser cavity, 29: wavelength-selection element, 30 wavelength- 
selection element driving gear, 31 : A wavelength-selection element angle detector, 32:wavelength- 
selection element drive control system, 40 : A memory apparatus, 41: Alarm equipment, 51:network, 
52:centralized-control equipment, 53 : A projection aligner, 54 : A memory apparatus, 55:atmospheric 
pressure sensor, a 300:console unit, 301: A main part CPU, the 313:console CPU, 317 : A display, 310: 
An atmospheric-pressure sensor, a 31 1 temperature sensor, a 312:humidity sensor, a 318:network 
interface, a 401:clean room, a 402:network-communication network, 404: Semiconductor aligner. 
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V>T. WiEWa^Btt. &f^SBtc*fbT0rA£©iH»l 
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T §H8J $ tlfc SIB *5 W -5 ft jRMft * £ ft b Tfg 

(C*5^T. «S»B**#8I^SB*^Bl»b, gfibfc 

^B (C & -5 fiffS © atM*f #i (CP H T © fHHBafgfitT 
&£i§£te. fCffititLT. SHbT$,-3|l#T©i+ 

a«*t-to«3t8Btwi&sna. a*wa. islt 
»*«*«Bcts^*»f5t©fmi 
^^to^Tws#^«-a'M*^w^BfceH-rst)W 

[ooio] ^WosiJroBJtSB^x^Att. 

& tr& -5 ate^a * « *. . - ©ate^© tc j; * 
jie*7 h7-^*^bT. smytrnwizmm-r 
z>bv>-t?3c>z>z.t : &<&m.t-rz>, z.&mmz$D\,*T* m 

fh«B*«JMtT?fc**£tt. ^©tt#ffi£bT. *ifg 
Bfc*st»T««bfc«»r©m-WB««-€-0«*SBlc«l& 
$ti. ;rtitcJ;0. -^©®7tgBti. mftZmyTZ. 
[0 0 1 1] *«WOx/t-f XJBiS^tett, «7t 

SBtcfettsBf^oai^M^tc-p^TSl^^ff^^. c 

0«Jfett*tC*-^ViT«ftaB«3te«B3&*ft*&tt»<Z)TT? 

*3^T. BE«l3e»*k:-Pl»TO«a©B3t»B*fcBffi 
O^Bt*3tt-5»l^*S:fc#R9bTWffiB3t^SoS 

^(cfeV^Tfe. *^BJco«^Bi:|sI^('. a#B««« 
Bg#ceH-r-5t>ro*^ ilB^C»)^H(Cj;-5t)0*^ 

iwiftfcKifs'n. »««*««Bow-jw^aoa#fcj: 

[0 0 12] 

t>*16»IBK*s^Ttt. fltflBftficD^Btt. i:t>icn>tf 

*o*y h7-i?i:$in«Wt$B*f it*f 18 
ITifeO, Jl#ibfmit#g3:«. fl^. suie^-y 
H>7-^K:*Sn4B3tt»B^5**^ttS#©«3t* 
©{C«t0KI§bT«^bT^i)H5iaa'J^«UCO^XcD 

n. S#®jf^Kih^©«. *aSfiA»6««roa£Et:t3 
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[0 0 13] SfltftfPSfrjh^att. m^Stiz 

fiiJ5££frfc'3 2 ^©fflte^&(C££fiiJ^fi©M#Fi>T5£© 
«H£i@*.fc«'&fc-t©iHJe¥g:© 5 ©^-fnrt^a 

#T»*i:!imwf-r*. a sic, cn^i^acti.^ 

@©a8sgtt«tBf^©»IIHlttfcfTJa:ofcll(Hl©j||JE«« 

»a<s*T*s <t a#®jfei*it^&te. a?s 

ttx 7 - © m a * »4«* o . 
[0014] festal. mj£#&kj: 20 

aiifottHisfT&'S. £nsra«<D«ttg«ttra-©* 

« k * * raaowit . * « v » tt s s «cwe ^ u - 
>jp-A©w*s«wwrsiii*«!»««K4stt*i?ia© 

[0 0 15] ^BJWf^^Bv-XT-AJ'totf L 40 

^e. w-ffl'j*f*icoviT©a«T©n-sijffi[©rai'^-&ii-* i * 
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0, c n <5 © -3 *> © f n©2r ffi-eaiffi £fr& -5 ^ 

[0 0 16] 

[SIM] [SJS^Jl] BIB. *%bj»^1©*M^J 
T. ltt@»/t^— l^*;k 2«U^i7 

fl«i 3 U??;Mf-y; 5««g/M!© 

S»k>X*S , 6A*±tf6Btt^S 

X, 7tt«»W>X*5©— «£*ll«l/Tlr>**— ©58 
W<fcDJ5fc.5U->X*. 8U7^-;H^l/>X6ASgg 
U->X^ 5 ©7tttAX*(pI(C^i()$#-5 U>XmW)l& 

b. 9«^^x h*0rtft*wtflHtt3nfc9xA. 10 

Aft-^ 1 OfcWDttttfctfX/MBftKtt. 1 2tt<i7 
XAEtSIl 1££#U S^U>X^5©7tttAX 

[0 0 17] u-^;i/ffiibgB3:fc<fctfv7XA&i!jgB 

■ 3 l:«t 0 i? Jl^f v y f 2 SS*l'>X* 5 ©31Ci 

S-fr. ^X/\Ii£I 1 1 C«fc 0 ^IA?t y>10* 

S^U->X^ 5 ©ftttiAXTj falcate £t>"T^x/\ 9 $ 

fJEttSjmS&fiJffl LT7 h* U >X 6 A £&U 1/ 

>x^5©3t«iAX7jf6]tc#S)$-fr5„ u>xmwimm 

8<Dm&&3tl.m&£lsT\t. #5BBS6 2-3 2 6 1 3^ 

[0 0 18] ls7-9)l>mWl£n3\Z.£.ZU'9-t7)],7-Vy 
^Tfrfctoto. ZWt&U^irJH ©7tWAX73(S]©fi: 

B#i^i^H2®&ffl8§i 5{c«ko^m^n^>o 
ini#tc yxmmmm. 8 ic«t & 7 ^ -ju k u>x 6 a© 

totl. d©t€T7i , -;UHW>X6 A©^«AX77rSl© 
ttf*»U>Xfit*m»l 7CJ;D*IHSn5. 

;n£fiani« 1 5 1 \s>xuw*kmm 1 7 «)t*scx> 

3-y«©&«©&B&ffi8ST?m-r-5 C t At-C**. 
[0 0 19] ^XAgEtll^fil 1 Ci^C/XAft 7f 

1 0 <Dmm-3.vx./\w&i$mfh 1 4*>&.©fi#cs^n 

TfT^Cton, d©t^^7XA9 (©3tE) ©TtttAX* 
(6]©iiB«7*-*X^tilSgl 8(C«tD^m^n^>. 7 

*-#xtfcffi§gi 8«. ^©a©e^gi^B-e«£*^ 
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t£tti§§ 1 7*3cta*-7*-*Xfig^ai8§l 8 

[0 0 2 0] &Jgl/>X*^5©JlH©SUE. gfa*5J;LN" 
S) 1 9A*3cktfl 9 B, Um-t>V2 0ftf>t)!tIS 

-t>-y-2 i sn. ifc. »»i'>x*5©)t»iR 

tCj;SSS^t:^(±J-r-5)fci6(CU>XiaS-t>'t>-2 2 
^*IS^^nTt50. Ctie§@-lr>+H 9 A. 19B. 10 

2 0-2 2^e>©«^fc-7^n:/n-tr\y-tf-2 3^A^J 

sn^. i^?;mummv£i 3, i/ 1 

6 4o<t^ r i'X/WD)$iHa|l^ 1 4ttV-fi7D^D-t-y+)-2 
3(C<t D^JS^n-So JJLh©5*.&MliS 1 3~1 7«ffi 

[0 0 2 1] 2 4\tU^?)H ©|5|SSA;5'->£i$-& 

= 2 4 8. 4 nmffll/- tf^Srtt^fT^K r FI+->V 

*»50l'-if»il'?-^;HiR«l/>X«5S^l,T 20 
^XA9±(Cfatf<B>tl, Ol/\9J:l;l/f^JH ©0S§ 

[0 0 2 2] IWi2 4li, ftSE-rsftfta^SH^KK 

u-*fytM2 7 zffi*.. v— wmi 7 ^ soviet 

ttU— tf*iB»2 8t«ftaS?* : f : 2 9*#-r*. 3 0 

3 1 tt«fi«jfcj*f 2 9 ©AaSttfflrSttfiig*?*^ 30 

«^tiis§, 3 2 ttftg^^^ 2 9 <nmm*mmrz> 

[0 0 2 3] V-f ^D7'Dt7-y-2 Stt-eo/^EU 4 0 
ftfc, 2l©^Et>D-l 9 Afccfctfl 9 BCD^i^Om 

EE^i&{c*fjSTSfc»i>ic. MS-r^^xA^&imft 40 

^T«*£«ft«S£*fca*T«|**3fc*fTfc 5 «fc 5 
[0 0 2 4] *^U4 0fctt. 2SOlSt>it'19A 

± y; 1 9 b tc <fc o rfhaij $ nfc»BE«jj»e» sn, s 

*»5^S*iJWr*fc*©BI«A©«3e*«. tE*OWf|HJ 
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B ©S£5£tit$S. *3«fca^jE-fe:>-y-l 9 A*5«fctfl 9 B© 

*g*«sftsn5. v-r ^D^D-tr-y+i2 3«< ^ne 

©/^U 4 0©tit$R<i:§UE-fe>-tM 9 A 1 9 BT 

LT. S#©«^tt. 77-A1I4 1 (CiD^SSfT 
[0 0 2 5] I3lt C©«fc5&«*«#S«5 3 4« 

So &%mmmm. 5 3 «. * y 1-7-^5 

t. m^sees 2jc»«atiT*iO. wjso^-? 

T. **fl'gI5 2H P3l5*Jfc:fetr>TS-HMtt8 
15 3TttWSftfcSLE**#«:8«3fcgB5 3*»&£ 
fib. -f-nSrA^^S^grt 5 2\Z&Z>*^:>) 5 4Jc3£ 

grr-s. sfc. m^mmmms 2\t. / ; &u5 4i;i 
©ns^nmu 5 4ks»?-s. ^^m^m 

^K>&i$»7t£fB5 3t£*]U **r©SffittKflHE&«: 

[0026] i2(i miommomft&m'rya-?- 

EEStS'J^^SSU. *<iD|S*S:^^»J4 0fc:ae-r«»«t'5 

[0 0 2 7] 0 2(C^TJ:^IC. ^a^fS^tlSi: 
(X^yt/S 10 1). £f\ XT'^S 1 0 2~S 1 

0 4tc*5UTv r>XA«A43J:tf:7*-;t;X*tIE&fT& 
^.fci^fC. ?x/\«JAS#^7*-#XifiIEP#t;:, 2S 
©SUE9U 9A*5cfcO:i 9B*ffl^TftflEW-W*ff»: 

st-7-fey htLT^^OKtettUT^SLT^-So 
[0 0 2 8] *IC, 1 0 5tC*3^T. ^JEft 

1 9A*3J:tXi 9 BlZ£iT8tfflLfzl5.f£m : $:tt«iV. 

mmommmomtft^ij 4 o\zm&^ntzmmA&,± 
*ij^r$ti?>ita6> x^y^s 1 1 o^mti. mrnmorn 

rtfflmA&L±X°t£^£mfelstzm'£rt.*y L vZfS l 0 6 
[0 0 2 9] Xf77S10 6m ^^E'J 4 0 iCfB* 

7f 7^s 1 0 4T?w-a8Ufc^ia«)«jE«tos6** 

-5. iWlHlWfiffifiaite. ^x/MSA^^^-^XffilE 
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«T»*Snjfc«<a3 5©*»©BT**. fix, m 

£tt> »EfH 9A*J«t^l 9B©^StMlT 
a&-5t*iJtW$n-5fcJ6, Xf7^S 1 1 O^jfttr., ilal 

•y^S 1 0 7^itfro 

[0 0 3 0] XT7^S10 7TH ^m<D%!£m. 3£ 
B#^§> *5<t^BB#*, hV-tr 5 1 *^l/Tl>f 10 

B5 3^>=>§{fU ^t'J 5 4{CtB^lxTV^. 

[0 0 3 1] 'AiZ, 1 0 8»C:fc^T, X^-y 

7S 1 0 4Tfhfflb/t«ffifI(C»^UT»*firB*3iO: 
«««*©*l'iE**fTb. LT> X^-y^S 1 0 91;: 
43^08/1*- >©Bft£frft<^. ya^UTt 
•5. 

[0032] — xf7^s 1 1 o ^m/vfzm^\t, 20 

75-A$tii*t5 t Xt^^S 1 1 1 tCiHi 

T. ittagf 5 2 C*fU ^tU5 4t:IS3iaT 

t5 2*^§fflt5. Xfy/S 1 1 2 t£*5H 

T. S«L.fc«BE«fc«tt3T, Xt7^S10 4XH-I 
Lfc«JEffi£g£&x.. X^-y^S 1 0 8-vittf. Ltz 
W-dT. X^-y^S 1 0 8*5J;tfS 1 0 9Xlt Bl*& 

IE&fTfcl^ EBS/t^— XOg^SrfT/i^dt^^-S. 30 
[0 0 3 3] £©«fc3fcfflS££BfflUfc8att#<&<i:iS 

■2-&2>b<DtmMTZ>Z £WV%Z>. &3&B 
ftgBrtfC&^T, 3***©«tt*£fc£ 
©fa f,^© h 7 y;l/C«fc o T J <i X-hm%L Lfz V T 5 

1. 5hpafc^t;nit^. £©<k •Steatite 40 

[0034] *z\x\ **iMxtt, smLxntzmm 

^±<t^:ofeJl-&H. gUEfH 9A43J:tfl 9 B OS 

mz\t. &&&ytmmt*i(D2m<Dm l i£iti 9 A*$«ktfi 

-f£«fc'3{;:UT^-5 (Xt-u/7"S 1 0 543«fct/S 1 0 50 
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«»*T©«fra*fi<-r*-««i:LTo!a:«*aoT 

[0 0 3 5] U^U SUEfH 9 At5«ttX/*fcttl 9 

©«ft«B©aE«&ttfflL-T (Xt-^S 1 1 1 *5«t 
tfS 1 1 2) . fcj&ffi«iiIE*5,fctm*?tt*MiIE*fTfc 

[0036] mmm 2 ] ±ejb i ommmxiz. 

fl»15 2ll #«J&B.ft8B5 3*»5©«BE»£S 

si, m.®<D%K.mz&&%.mytmw.s 3iw©«sg£iia 

tt, 0 3©*tfl»f5 2(caffi-tr>-y-5 5*Ktt. 
£T©8«*3fcKB5 3fc*tLT. ra-©«jE«S2lfi 
T*«t5Cbt^5. f l/X, *tflgI5 2C«l 

5 3©»Efi^»#0*.itflgi5 2X'f IbX 
$fiS^T*5 0, ^©I8:£K:ftoT«-|S:S?BftglB5 3C 

suEB&ana-r*. 

[0 0 3 7] [*J6#J 3 ] 0 4 (4. #fgBJJ©3l 3 ©*i£ 
0dfc«*¥*#«ftS^©^«£*?-**«Bn?**. Ib1 

m.um.mm^ntiom.^9-^yni o 1. -e©^gctrg3 
man* «B*#owwi&fT&5CPu**r-r*Ews 

**106, £Bt;:i5tt*Bf5t©B«£*^ 
t4EWSir-f^KSI10 2, 8B*#fc43t» 

TV 10 5. ggCWl^fflAASfi^ofcfeOW 
/WH0 3, EWSffit-*- H 1 0 4#£-g-{jn> 
V-;UgBS<lx.T^-5. 0*. 10 714ON-OFFX 

-f y 5 1 . 108 mtiswstx'f v^-, 109 ti#ax-r 
v"f-. v^x^s, 1 1 o«LANaif^-y;i/. 1 1 i 

tta>V-^«flB^6©»J»©*«^ h. fLXl 1 

5 ij t->A*i o i ©ftg&Knge^ns. 

[0 0 3 8] EWSfflr^XT'l/'fl 0 211 EL, ^ 

v>>>n*i o i nam\zmn>^n : lan»-7jhioc 

<tOEWS*#10 6t«^n5. tfcfe/wn 0 
3. +-#-Hl04, t-^TV10 5ffcft>A 

i o lMSt'ieBb, ?t>Ai o i wimfr*>'&*tm 

[0 0 3 9] EI5«. 0 4©^B©l^^jft*^-riaT' 
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/tt^SntH'S, m*. 2 0 2\tU^9 )V. 2 0 3 « 

•7XAT&9. ^tm&m2 o 4^<bthfc^.MAmm^ 

&2 0 5&m-?TU7-i?)l2 0 2&mWTZ>t£, 
|/>X*2 0 6IC±0 l^XJt/2 0 2±©A'^ — >£^X 
1\2 0 3±<7)^7tJIt'e^f 3-<t75n:-£-5><, 
2 0 2tek5f^2 0 2 ^iftT-5fc*© U^i? 

Mf-y2 0 7 (CiOSjfSnT^'So 7XA2 0 3 
(»IAff^2 9 1 lZ<fcOK£®^$tlfc:tfc<iTg 

^IAft7 £ 2 9 1 wy^/\7.7—v-2 0 10 
9(c<to^tt^rS](c^»piBg-e^s. L^x;u2 0 2 © 

;i/7t^2 a immznz>. r>xAx^--^2 o 9 co 

±^IC &Uly>X*2 0 6icKJgLT:*X7X->Xg|» 
^2 8 2#g2g$nT^£o :*X7X->X|g«&^2 8 2 
ttftgfl©S*PV-X£:?XA2 0 3±©77-f/>HV 

V3-V)Vv-i X^U 2 2 O^XA^-f 'JTXl^-iS' 
2 3 O^'gBS^tU iftg&l^XJl/^XAteU-^X;!/ 20 

mmm2 2 l&cku^x assess 2 3 1 i-j^tx 

[0 0 4 0] ft>A*10 1(l ±lC£»©fig§Sgi5£ 
fT^3^H^2 1 0*3J;^a/jNStl*ajlibtS^a 
©t^— &tfin£:Mf&-TZ>7'( )l?Xv?X2 13, 
Wc^M^*^<i:jffiff-r-5^-X2 1 4\z£r>Tm 
^5tlT^5. ^r>A*l 0 IrtT'tt, £PWS^2 1 0 
F«gtC*S^gg2 1 5*3<tr>'Sl^b-^2 1 6tCj;0S 
ftH«$nfc^^\ i£JB$S2 1 7 CJ:0X77^M 
g&i|-LT^-X2 1 4ftl;:#y&;*tl"5„ dcc»y-X2 30 
1 4(C#t$&$tlfcSa« l J^->P r a<fcOISg?£P?tl 

^2 i ot&o&sti. 3^>a*i o l^en^rr^. 
^©^-v>a*i o i \zmmz.te^±ts.mm%-r:\t 
y-x2 1 4\H%-%mmmz&-DK.sb\z. mm& 

aScr>*fJlfiJO^'-X2 1 A^\-<D^%^mmM2 1 0 
tC^tte.nfc^*^AP o a£Dj£®«£tf-LT^AL 
JKD.fcDtCbT^WN'l 0 lli^gCiS^ 

&~i>sm\zLT^z>. $.fzytmmm.2 o 4iz\tm&i£*m 
tt<D#i&^u-vmi%m(D&mJ)x%4i\zffi7LTyim.a 40 

s atmm.ae afimilZtl, 7-X2 1 4F*3<7)^co 
-g&^TtiUgg 2 0 ^iH«^2 1 OiZffiz. 

zntzmm<Dmm.y 7 y&ftLxxWimffiiz&ffltim-z 

^myjAfc f ^iiffi^2 1 OO^IAPo 

So 

[0041] me it. 0 4wge©m^0S8$tj££^-t 
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felJSmyta-^^Ot^Sgf^f.^?.. 3 0 
2 W:9XAX^-->*!fgKjgg, 3 0 3te:tX7X->X^ 
Vmmn'Tv-l X>ht£tB?S. 3 0 4liP? : i';PXr- 
vlSIiHg. 3 0 5H^M8e^»{fBB>!^. 3 0 6(i-> 
^•y^SM/jtlg. 3 0 7 «X^--*X^m^. 3 0 8IJ 
ZIMIT^O, un^B, WCPU3 0 HCiO 

sw^n-cv^., 3 o 9\tu?-7)isfflmmw. ^xajs 

j3iSg^<Z)jl&i£&. 3 1 0 (iSUE-fc: >tK 3 1 1 fiiUS 
-fe>-tf\ 3 1 2tegg-fe>1tT-&£. 

[0042] 3 o o \$mmmmm 3 1 4 . x^x:/v 

^317, F 3 1 6 , i5cfc?Wg|Sfeitl£g3 1 

5*wr^3>y-;Pn.x-7 hTafeO. WCPU3 1 

SBIS^gS^tt. fiajAfcfA-Fx-i'X^T&D. rtSK 
(C^-^^-X75^^SnTi3D> &«A^*-^i5j; 
^©^ax-^^Sa^^tlT^^. *1-g&ffi1g£iB 3 
1 5tLTIiFDD (XD-y e-xi-X^ K^-f :/) ^ 
MOD Otffi&^x-fXX K5K X*) il^fct)0))S#A 
£>n&. 3 1 8te*-y h7-X-T — 7i-f7T$ 
0, S(t£fT& 5 :/n hnfiLT(iTCP/I 

t^Iat^*. Ne tWa r e %tmz&%. LTI^S ^ 

^gB82«3£S3 1 S^e^^-i-TtC^Lfcx- 

^^M*tbux> mmmmm3 1 4tc«#$n^.. 
[0043] io¥iffl^aitt. mmmt£¥m#m 
yt&Tztzibiz. mm^on.iE. raa. s^wm^ffl 
^-^zutzr^ftatmu^o l^l. cti6w»i« 

jimm^>. mEE-fe>-9-3 1 om<nmffl±:>-y-<Di&mti.co 
t>\ myt&wn<nm%mt\z&z>b<Dti.(?)fr$:Bsimizm 
m-rzzLttf. mmtmmT&-vtzo 

[0 0 4 4] fCf, *HiSWT«, @7l;^ti5 

tc, u->;u-A4 o i ft\zmwztitzfsi--mm<Dm 
%t(D¥m&mx.mm4 04^7 >^-xx 

-fX3 18£tf-LT> N'7-i7®m*H4 0 27?^ 

b, &m%mw.4 o 4F B i7?s^^^;/E, ias, ss^fco 
©i)tgi4 o 4©^<a^*iwii;<t^ic^bUfc«^ 

H. fOlMffl»tlil^gI4 0 4ft(Dmm.&iUZ 

&mT2>>bcDL¥imLT*'<.u-$nzmytmw4 o 4^ 

0 4CD*-^M*^{t:LTU-2.«^t*. ^©®3tgg4 
0 4(*glCS^^bfe ( i:fiJ8'fb- ^l^-iSMC^-©!! 
Jt^S4 0 4rtTS«-*^i;fei<i:S:»ie>-B--5. Sfc. 
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©Sl#M#ffie!>«5feJ6«4 0 4 

U&^WWrL, *^U-*fc*©*je*«4 0 4rtTS 

[0045] ms\t. z.cD&vteieim&fTfcvfzisbvB 

5t3SS4 0 4^ibfP«:^T7D— ^-v- (rIH 
(C^Tctoic, ffig£iJi!*&T££:, X^:/5 0 1 CliS 

4 o 4^6-€«fM*t«jBE, aft. fflft«^m«*{k 

^£^£¥te-t£o ^TOf)t8l4 0 4Ojiaii< 

H*»£tt, ^i«W@uoTt^i:»L, Sft 20 
**raU#J^T«{kLTt^«-&tt^U->;U-A4 0 1 

[0 0 4 6] ^fy^5 0 2 tC&V^T, £T<D»3fcg» 
77-7^5 0 3^ii^ fl&cD»fcg«£:g& 

7^5 0 4^1^ Xr7y5 0 4TH 30 
[0 0 4 7] 0»J*tf. XT7^5 0 3fc*5V>T«ttS« 

rtoiaa*<a#«[T**i:wsLfc«^^*5i^T* x^ 

^^5 0 4K:*^Tfi«t)a««[-C»*t«)gUfc4:# 
tt. Xf7^5 0 6Ci5^i^J>hD^f^f 40 
t>ngg^MT*0, Xt7^5 0 4fci3HTfi« 

[0 0 4 8] Xf7y5 0 7TH ffiOSTt^®^^^ 
[0 0 4 9] H9tt^XA*8ft»-TS/^jL— AJEfllJC 
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